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We  Invite 


Every  student  to  visit  our  Electric  Plant  and  Underground  Tun- 
nel. Ushers  will  g-ladly  show  younthroug"h  and  explain.  Please 
ask  for^a  ticket  at  the  offi.ce  and  mention  this  invitation. 

The  Acknowledged  Headquarters  for 

Glothing,  Hats,  Shoes,  &ents'  Furnishings,  Etc. 


HIGH  AND  TOWN. 


Deenttd 

were  the  first  to  which  Roller  and  Ball 
Bearings  were  ever  applied,  and  are 
still  the  only  ones  that  contain  suc= 
cessful,  practicil,  efficient  Roller 
and  Ball  Bearings.  =  -  =  =  =  =  =  = 

The  Deering;  Ideal  Binder  is  creating  a 
sensation  in  the  Harvester  world,  be- 
cause of  the  many  new  and  important 
features  contained  in  it.    Has  Roller  and 
Ball  Bearings  in  main  wheel  crank  shaft. 
The  Deering  Improved  Steel  Binder  for 
1898  will  have  Roller  and  Ball  Bearings 
not  only  in  the  main  gear  shaft,  but  in 
the  main  wheel  as  well. 
The  Deeringf  Ideal  Mowers  are  recog- 
nized as  the  lightest  in  draft,  the  most 
efficient  and  modern  mowers  madf . 
The  Deering:  Hay  Rakes  for  1898  will  be 
still  further  in  advance  of  all  others  than 
thev  were  in  the  past. 
The  Deering  Corn  Binder  carried  every- 
thing before  it  in  the  past  two  harvests, 
and  demonstrated  the  fact  that  the  hori- 
zontal principle  employed  in  it  was  the 
right  one.    See  October  issue  Student. 
Deering  Binder  Twine,   made  in  the 
great  D  ering  Twine  Mills,  the  largest 
nnd  best  equipped  mills  of  the  kind  in 
the   world    has  been  accepted  as  the 
standard  of  excellence  by  farmers  and 
machine  men  g-nerally. 
Send  for  our  189S  catalogue,  which  will  he 
ready  about  Deo  mber  first. 

DEERING  HARVESTER  CO., 
Branch.  Coluaibus.  0.         C^ICAi  .ILL. 


(Is 

/♦\ 

/<> 

(lis 

/IS 
/IS 

«s 


AMERICAN 

Cream  Separator. 

Price, 


Unequaled 
for  the 
Average 
Dairy. 

Larger  Sizes  if 
desired.   Send  for 
descriptive  cata- 
logue  


flmerican  Separator  Go., 

Box  1030.  BainbridQe,  N.  Y. 


L.  S.  WELLS, 

633  NORTH  HIGH  ST. 

All  Coilese  Books  atl'Lowesta  Prices.    And  Any  Other 
Books  You  May  Desire.  Also  Stationery,  Mould- 
ine;s,  Picture  Frames.  Try  Them. 
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A  Plain  5tatement^^ 

\Z\Ze  sell  strictly  for  cash  and  at  one  price  to  all. 
Our  business  is  done  on  a  small  profit  rapidly  repeated 
plan,  and  -vwe  can  not  afford  to  gi-vze  anyone  10  %  Dis- 
count.    Do  yourself  the  justice  to  investigate. 

THE  GOLD  MINE, 

Dry  Goods,  Clothing,  Hats  anii  Gaps.  GORNER  RUSSELL  ip  HIGH  ST8, 

633-635-637-639-641  NORTH  HIGH  STREET. 
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GOODMAN*  DRtlGAN, 
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Roller  and  Ball  Bearing. 

Lead  the  World  for  Light- 
ness of  Draft  and  Clean  Cut- 
ting Qualities. 

DISTRIBUTING  HOUSE: 

450=452    Dennison  Avenue, 

COLUMBUS,  OHIO. 

BARBER. 

Neat  and  Clean  Hair  Cut  or  Shave.   Try  Him. 
NEAR  KING  AVENUE  ON  HIGH  STREET. 

Blackwood,  Green  1  Bo. 

BUILDERS^ 
HARDWARE. 

Paints,  Oil  and  Glass,  Galvanized  Iron 
Cornice,  Skylights,  Slate,  Tin  and  Iron 
Roofing. 

Stoves  and  House  Furnishing  Goods 
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Smithes  Home  Academy  of  Dancings 


Soutlieast  Corner  Fourth  and  Long  Streets. 

THE  BEST,  LARGEST,  CHEAPEST 


TUITION  •  ^  Gentlemen,  one  term,  ( 10  lessons)    -    -    -  - 
*  ]  Ladies  and  Children,  one  term,  (JO  lessons)  - 


$4.00. 
3.00. 


SPECIAL  STUDENTS  CLASSES  FRIDAY  AND  SATURDAY  EVENINGS. 
PUPILS  CAN  ENTER  AT  ANY  TIME. 

Tickets  Good  Any  Time  and  Until  Used, 


Drawing 
Instruments, 

Dairy 
Instruments, 

Weteoroligical 
Instruments, 

Optical 
Instruments, 


Special  Attention  to  Testing  the  Eyes, 
and  Filling  Oculists'  Prescriptions. 
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H.  COLE, 

82  North  High  Street.  COLUMBUS,  OHIO. 


THE  CITIZENS'  SAVINGS  BANK- 


98  North  High  Street.  COLUMBUS,  OHIO. 

CAPITAL  PAID  IN,  $100,000.     SURPLUS— Undivided  Profits-$75,000. 


OFFICERS 


JOHN  BEATTY,  President 
A.  D.  RODGERS,  Treasurer. 


E.  L.  HINMAN,  Vice  President. 
FRANK  R.  SHINN,  Secretary  and  Cashier. 
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This  bank  has  for  twenty-three  years  made  a  fair  division  of  its  earnings  between  its  depositors  and  its  stock- 
holders.   It  has  paid  to  its  savings  depositors  in  interest,  $259,1  96.06. 

Deposits  Received  in  Amounts  of  One  Dollar  and  Upward. 

Deposits  made  by  minors  or  married  women  are  by  law  under  tbeir  own  control,  payable  to  them  on  their  owa 
•rder;  without  regard  to  guardian  or  husband. 


FRANK  C.  KELTON. 


WADE  CONVERSE- 


KELTON  &  CONVERSE, 

Wholesale  and  Retail  Dealers  in 

Lumber,  Lath,Shingles, 

Doors,  Sash,  Blinds,  Door  and  Win- 
dow Frames,  Mouldings,  Etc. 

Cor.  Spring  and  Water  Sts.,    COLDMBDS,  0. 
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DAVIDSON  HOTEL. 

American  and  European  Plan. 
E.  J.  FARLEY  &  CO.    =  Proprietors. 
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KILER'S  PHARMACY 


Welcomes  Students  Old  and  New.    Purity  and  Accuracy. 
«*  In  5cientia  est  Salutar."— O.nSf  U.  '96. 
CORNER  EIGHTH  AVE.  AND  HIGH  ST,^  C^!   Telephone  4  on  886. 


OHIO    MRDIGAL  UNIVEIRSIPY 

Departments  of  Medicine,  Dentistry,  Pharmacy. 


LABORATORY. 


UNIVERSITY 


PROPOSED  HOSPITAL, 


All  instructions,  except  clinical,  by  the  recitation  system.  Four  years'  graded  course  of  instruction,  of  7i 
each.  Students  graded  on  their  daily  re  itations  and  term  examinations.  Large  class  room  designed  for  the  recita- 
tion system,  and  the  largest  and  best  equipped  laboratories  belonging  to  any  medical  college  in  the  State.  Abundant 
clinical  facilit-'es.   Considering  superior  advantages,  fees  are  low. 

Session,   for   ISQ'Z-QS    begins   Wednesday,  September   15,  ISQ^. 


Geo.  M.  Waters,  A.M.,  M.D., 

Dean  of  Medical  Department. 

For  Catalogue  and  other  information, 
concerning  the  Departments,  address 


Otto  Arnold,  D.D.S., 
Dean  of  Dental  Department. 


N.  L.  Burner,  F.C.S., 
Dean  of  Pharmaceutical  Dep'L 


OHIO  MEDICAL  UNIVERSITY,  roo-ri6  N.  Park  St.,  Columbus,  0. 


SEEDS 


Vegetable,  Flower,  Field,  Grass  Seed,  Oats,  Seed  Potatoes.  &c. 
Clover  and  Timothy  a  Specialty. 

iAfpiTC  lie  If  you  want  to  buy  a  Bushel  or  Car  Load.  If  you  want  to  sell,  send  us  Sam]  las.  Information  freely 
"••■It    UO    given  which  may  save  you  dollars. 
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Our  Free  Bulb 'Catalogue  for  '97  is  full  of  valuable 

points'on  Culture  and  Kinds  Best  to  Grow.  Costs  you  a  postal  card  to 
apply  for  it. 

A.  W.  LIVINGSTON'S  SONS,  COLUMBUS,  OHIO. 

When  in  the  city  call  at  the  store  (114  North  High  Street)  or  at  our  trial  farm  on  Neil  Avenue,  adjoining  Ohio  State 
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While  this  pa;er  is  published  with  the  consent  and 
approval  of  the  President  of  the  University,  and  the  offi- 
cers of  the  School  of  Agriculture,  the  editors  of  t:  is 
paper  are  alone  responsible  for  the  statements  in  all  un- 
signed articles 


Address  n'l  communications  to  the  Editor  and  Man- 
ager, Agricultural  Student,  Columbus,  Ohio. 

Entered  at  the  Post-office,  Columbus,  O.,  as  second 
class  matter. 


EDITORIAL  CHAT 

T]ie  advent  of  seientitic  methods  m 
agTiciiltiire  is  a  necessary  oeeurrence  in 
tiie  liistorv  of  everv  country.  It  is  not 
a  great  while  since  our  own  country  was 
witlioiit  the  organized  system  of  agri- 
cultural methods  which  we  now  have  in 
our  experiment  stations  and  State  Uni- 
versities. And  now  we  see  by  the  Aus- 
tralian Farm  and  Home,  of  Melbourne, 
Victoria,  that  a  system  of  seientitic  dairy 
education  is  to  be  iniaugurated  in  that 
country.  The  Minister  of  Agriculture 
has  arranged  to  have  an  analytical  chem- 
ist deli^'er  lectures  and  conduct  practi- 
cal demonstrations  at  several  central  but- 
ter factories  in  the  most  important  dairy- 
ing districts  of  Victoria.  Among  the 
lecturer's  subjects  are: 

"The  Commercial  Estimation  of  But- 
ter Fat  in  Milk  and  Cream." 

"Payment  by  Eesults." 

"The  Estimation  of  Acidity  in  Milk 
and  Cream." 

^'The  Thermometer." 

^^The  Hydrometer." 

The  instructor  ^vill  spend  perhaps  a 
week  in  each  of  the  factories  and  educate 
his  pupils  in  his  methods. 

This  is  certainly  a  step  in  the  right  di- 
rection, and  a  verv  practical  method  of 
teaching  has  been  adopted.  But  prob- 
ably the  greatest  gord  will  accrue  from 
the  desire  for  scientific  methods  that  \vill 
be  imparted  to  the  factory  managers. 
The  paper  above  mentioned  has  this  to 


CHARLES  W.  BURKETT.  -  -  Managing  Editor. 
JOHN  F.  CUNNINGHAIM.        -       -  Editor-in-Chief. 


STAFF. 

F.  S.  JOHNSTON, 

C.  J.  MILLER.  C.  B.  STEWARD. 

M.  IMES.  H.  H.  LOOMIS. 


say  of  the  ])roject.  "Scientific  educa- 
tion will  raise  the  standard  quality  of  the 
ljutter  we  manufacture.  Eaising  the 
(juality  will  enhance  the  average  value. 
If  we  can  enhance  the  average  value  to 
the  extent  of  Id.  per  pound  of  the  but- 
ter we  annually  export,  it  will  mean  a 
clear  gain  to  the  country  of  £100,000 
per  annum."  This  would  '  ertainly  pay 
that  district  to  have  a  scientific  dairy  in- 
structor.   

During  the  past  summer  w  e  had  re- 
ports concerning  the  probaljility  of  water 
famines  in  many  Ohio  towns.  Xext 
spring  we  will  hear  of  damage  done  by 
high  water  in  these  same  places.  The 
people  who  have  seen  the  "good  old 
times"  wish  they  were  here  again,  as 
then  these  dry  streams  in  the  summer 
and  floods  in  the  spring  were  unknown. 
The  seasons  were  held  in  balance  by 
some  unseen  power.  The  reason  for 
these  extremes  in  the  water  ways  un- 
doubtedly lies  in  the  removal  of  timber 
from  the  headwaters  of  the  streams  and 
their  confluents.  The  cover  of  timber 
and  vegetable  mold  acted  as  a  sponge  to 
hold  the  water  and  deal  it  out  gradually. 
AVhen  these  moderating  influences  are 
removed  the  water  rims  off  of  the  bare 
land  as  it  would  from  a  roof.  It  all  goes 
at  once  and  then  there  is  no  more  to  come. 
A  reforestation  of  the  denuded  lands  is 
probably  the  only  remedy  we  can  find  for 
water  famines  and  floods.  It  is  well 
worth  a  trial  at  least. 
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University  News. 

Townshend  Hall,  Biological  Hall  and 
the  Gymnasium,  the  three  new  build- 
ings upon  the  campus,  are  nearing  com- 
pletion. All  three  buildings  are  under 
roof  or  nearly  so  and  much  of  the  inside 
work  is  done.  Townshend  Hall,  the  fu- 
ture home  of  the  agricultural  educatir^n 
of  Ohio,  will  be  done  by  January  1, 
1898. 


Mr.  Ernest  J.  Riggs,  of  the  class  of 
'95,  of  this  University,  has  been  ap- 
pointed assistant  to  Professor  Frank  W. 
E-ane,  professor  of  agriculture  and  hor- 
ticulture in  the  New  Hampshire  Agri- 
cultural College.  Mr.  Riggs  will  prob- 
ably take  charge  of  instruction  in  horti- 
culture. He  is  especially  well  fitted  for 
the  place,  having  completed  the  course 
in  horticulture  and  forestry  in  this  uni- 
versity, and  a  year's  postgraduate  work 
at  Cornell. 


The  Agricultural  Students'  Union 
will  hold  its  annual  meeting  in  Colum- 
bus on  January  13,  1898.  The  address 
will  be  delivered  by  Professor  I.  P. 
Roberts,  of  Cornell  University,  upon  the 
subject,  "What  May  the  Colleges  of 
Agriculture  do  for  the  Advancement  of 
Agricultural  Knowledge?"  All  mem- 
bers of  the  union  should  be  present  as 
important  business  will  need  to  be  tran- 
sacted. 


Professor  Kellerman  had  a  short  visit 
from  Mr.  W.  T.  Swingle,  who  is  now  in 
the  employ  of  the  U.  S.  Department  of 
Agriculture,  at  Washington.  Mr. 
Swingle  was  formerly  Professor  Keller- 
man's  assistant  in  the  University  of  Kan- 
sas. Of  late  he  has  been  engaged  at  the 
sub-tropical  station  in  Florida,  but  on  ac- 
count of  the  discontinuance  of  this  sta- 
tion he  will  now  be  located  in  the  De- 
partment at  Washington,  where  he  will 
make  investigations  to  determine  the 
conditions  that  influence  the  develop- 
ment of  chlorophyll. 


The  Columbus  Horticultural  Society. 

The  regular  monthly  meeting  of  the 
Columbus  Horticultural  Society  was 
held  in  Botanical  Hall,  Ohio  State  Uni- 
versity, on  the  afternoon  of  Saturday, 
JSTovember  27.  The  subject  for  discus- 
sion was  the  'Tingree  Potato  Patch 
Plan."  After  the  reports  upon  per- 
sonal observations  and  of  the  several 
standing  committees,  Mr.  Beattie  gave  a 
short  talk  upon  chrysanthemums.  Sev- 
eral fine  specimens  of  this  plant  were  up- 
on exhibition.  Mr.  Sessions  then  read 
a  paper  upon  the  subject  for  the  meet- 
ingj  and  this  was  followed  by  an  ani- 
mated discussion  by  the  members  of  the 
society.  The  society  then  adjourned  to 
meet  on  the  last  Saturday  of  December. 
The  next  meeting  is  the  annual  meeting 
and  all  members  should  be  present  as 
much  important  business  will  need  to  be 
attended  to.  Officers  will  be  elected  for 
the  ensuing  year. 

There  was  a  fine  display  of  vegetables 
from  the  University  gardens,  showing 
what  could  be  grown  on  lots.  The  stage 
was  tastefully  decorated  by  Professor 
Lazenby  and  Mr.  Beattie  to  show  the 
contrast  of  what  is  and  what  might  be 
grown  upon  city  lots.  On  the  one  side 
was  the  bank  of  healthy  vegetables,  and 
on  the  other  a  small  thicket  of  rank 
Aveeds  with  a  mulch  of  tin  cans,  brick- 
bats and  other  necessarv  accompani- 
ments of  civilization. 


The  State  Gran§:e. 

The  annual  meeting  of  the  Ohio  State 
Grange  will  be  held  in  Columbus,  begin- 
ning on  Tuesday,  December  14.  The 
meetings  will  be  held  at  the  Great  South- 
ern Hotel.  On  the  evening  of  Wednes- 
day, the  18th,  a  public  reception  will  be 
given  the  delegates  by  the  citizens  of  Co- 
lumbus, at  the  Board  of  Trade  Auditor- 
ium. At  this  reception  addresses  will  be 
made  by  Governor  Bushnell,  President 
Canfield,  Mayor  Black  and  by  various 
officers  of  the  grange. 

Miss  Mary  Kolbe  will  give  some  reci- 
tations, excellent  music  will  be  furnish- 
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ed,  and  a  kinetoscoi^e  exhibition  will 
Ijresented. 


State  Horticultural  Society. 

The  Ohio  State  llurticultural  Society 
iield  its  thirtynrst  annual  meeting  at  the 
Ohio  Experiment  Station,  in  W ouster, 
December  1,  -2  and  3.  Mr.  E.  H.  Uiish- 
man,  of  Euclid,  is  x^resident.  Professor 
Lazenby  vice  president,  and  Mi\  AV.  W. 
Earnsworth,  of  Waterville,  is  secretary. 

Among  the  topics  presented  at  this 
meeting  were,  "'Xature  Studies  in  Our 
Common  Schools,"  ''Sugar  Beet  Culture 
in  Ohio,"  ''The  San  Jose  Scale";  besides 
reports  on  forestry,  ornithology,  ento- 
mology, etc.  This  society  is  in  a  nour- 
ishing condition  and  its  meetings  are 
equally  interesting  and  profitable. 

Equipping:  a  Farm. 


A  Lady  Having  a  Earm    Which  She 
"Wished  to  Put  to  the  Most  Profital)le 
Use,  "Wrote  the  Eollowing  Letter, 
Eor  Advice,  to  an  Editor  of  the 
Agricultural  Student. 

Mr.  H.  H.  Loomis,  Columbus  Ohio: 

Dear  Sir — I  received  your  letter  of 
JN^ovember  15,  and  hasten  to  answer. 
There  is  claimed  for  a  popula- 
tion of  8000.  There  are  three  railroads 
tlirough  the  place,  the  "Chicago  Erie," 
the  "Big  Four."  running  from  Sandusky 
city  through  S])ringfield  and  Day  tun  to 
Cincinnati,  also  the  "Toledo  Ohio  Cen- 
tral," from  Toledo  to  ('olumbus,  making 
easy  access  to  the  larger  cities  of  the 
state.  About  a  mile  west  on  the  pike 
(always  a  good  road)  I  have  sixtv  acres 
of  land,  nearly  fifty  acres  under  cultiva- 
tion, the  balance  woodland,  not  so  heavv, 
I  think,  Init  could  be  used  for  pasture. 
About  a  fourth  of  a  mile  west  of  that  on 
the  same  road,  I  have  forty  acres,  about 
thirtytwo  under  cultivation.  It  extends 
to  the  Scioto  river.  There  is  a  small  or- 
chard on  it,  but  no  buildings.  The 
buildings  are  small  on  the  sixty  acre 
piec*'.  There  I-  a  r-omfortnble  frame 
liouse  of  six  rooms  with  summer  kitchen 


and  woodhouse,  cistern  and  splendidly 
drilled  well  over  one  hundred  feet  deep 
(i  am  told  there  is  not  better  water  in 
the  country;  orchard  and  a  good,  large 
barn  and  sheds.  A  very  desirable  place 
to  live.  How  many  cows  do  you  think 
that  would  keep,  together  with  the  nec- 
essary horses^  I  talked  with  a  dairv- 
man  in  Michigan  last  summer  who  has 
been  in  the  business  for  more  than 
twenty  years  and  he  told  me  that  the 
amount  of  ground  1  had  would  produce 
feed  for  a  herd  of  twenty  cows  and  four 
or  five  horses.  I  would  like  to  have  you 
make  an  estimate  of  what  number  you 
think  it  would  feed,  also  the  amount  of 
money  you  think  it  would  take  to  start 
a  dairy  that  amount  of  land  w^ould  sup- 
port. L^pon  inquiry  here  I  am  told 
there  are  seven  milk  wagons  at  present 
delivering  milk.  That  looks  as  though 
there  was  not  a  good  opening  for  selling 
milk  here  unless  one  had  some  new 
scheme  by  which  they  could  attract  cus- 
tomers, but  my  hope  is  in  a  butter  dairy, 
ha^^fing  some  one  that  understood  the 
business  and  then  to  find  a  place  to  sell 
in  some  neighboring  city  and  ship  on 
trial  to  secure  a  contract  to  furnish  but- 
ter for  some  of  our  ]nildic  institutions 
for  the  price  would  certainly  l)e  better 
than  one  could  hope  to  get  in  a  town  the 
size  of  this.  I  believe  that  I  have  made 
a  statement  that  you  will  understand  and 
hope  to  hear  from  you  soon  your  opinion 
of  number  in  herd,  amount  of  capital  and 
all  particulars.  Respectfully, 

The  f(jllowing  letter  was  written  in 
answer  to  the  above: 

Columbus,  O.,  Xov.  25,  1897. 

Dear  Madam — I  wull  endeavor  to  ans- 
wer yours  of  the  20th,  as  best  I  can.  If 
your  farm  is  in  reasonable  good  tillage, 
twenty  cows  and  five  horses  is  a  safe  es- 
timate. 

The  success  of  a  dairy  depends  much 
on  the  quality  of  the  cows,  and  a  good 
herd  of  cows  is  not  easy  to  get.  My 
judgment  is  that  the  best  way  is  to  buy 
as  good  cows  as  can  be  had  without  go- 
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ing  into  fancy  prices  and  from  time  to 
time  weed  out  snoh  as  do  not  respond  to 
gO'od  care.  Probably  $45  each  would 
be  about  the  cost  of  such  co  vs. 

Professor  Hunt  is  of  the  opinion  that 
there  is  more  profit  in  selling  milk  or 
cream,  if  it  is  possible  to  get  a  market, 
and  suggests  possibly  bottled  milk  and 
cream  may  not  have  been  worked  up  in 

 .    A  butter  dairy  costs  more  for 

equipment.  He  considers  it  would  cost 
a  least  $500  to  furnish  a  modern  outfit 
for  handling  the  milk  of  twenty  cows 
(and  but  very  little  more  for  60  cows). 
I  would  think  it  best  to  begin  with,  say 
twelve  cows,  and  try  the  market,  and 
then  increase  along  the  line  that  seems 
most  profitable.  It  seems  to  me  that  a 
cream  separator  would  be  necessary  any- 
way, because  there  seems  to  be  a  grow- 
ing demand  for  cream  and  the  separator 
gives  the  nicest  cream  for  the  market, 
though  if  your  water  is  cold  enough, 
very  good  results  could  be  secured  by 
setting  the  milk.  At  my  father's  place 
we  had  fifteen  cows  and  purchased  a  De 
Laval  separator  (Baby  No.  2)  for  $125, 
set  it  in  a  little  room  in  the  barn  and  ran 
it  by  hand,  the  cream  being  taken  to  the 
house  and  the  butter  made  there.  !N"ow 
we  have  planned  a  small  building  near 
the  house  in  which  to  make  butter  and 
wash  things  up.  This  plan  worked  en- 
tirely satisfactorily  there.  There  is  hard 
competition  in  the  butter  trade  and  to 
succeed  it  is  necessarv  to  build  up  a  rep- 
utation and  trade  by  degrees,  and  one 
must  try  to  fit  himself  to  the  market,  find 
out  what  people  want  and  try  to  furnish 
it  in  the  best  possible  form.  So  it  would 
seem  to  me  best  to  get  acquainted  with 
the  possibilities  of  the  market  before  a 
full  equipment  is  put  in. 

As  to  other  expenses  I  can  only  give 
you  general  estimate.  Horses  ought  to 
be  purchased  for  $Y5  each.  So  that 
livestock  would  amount  to  about  $1800 
and  the  necessary  machinery,  harness, 
tools,  etc.,  might  be  roughly  estimated 
at  $1200,  making  a  total  of  $2500.  I 
would  not  be  understood  as  suggesting 


the  immediate  investment  of  such  a  sum, 
for  I  am  firmly  convinced  that  the  best 
success  in  farming  is  secured  by  going 
slow  and  patiently  gathering  the  best 
that  one  can  as  opportunity  offers.  But 
that  some  such  a  sum  should  be  avail- 
able for  use  if  you  wish  to  get  somewhere 
near  the  best  from  that  amount  of  land. 
And  probably  there  will  be  need  of  some 
fixing  up  and  repairing  of  the  buildings. 
IsTow,  thinking  it  will  interest  you,  I  will 
make  a  brief  estimate  of  what  would  be 
the  income  for  a  butter  dairy.  Twenty 
cows  would  average  two  hundred  pounds 
of  butter  each  in  a  year,  and  I  feel  safe 
to  warrant  that  after  three  years  I  could 
bring  the  average  \m  to  300  pounds  per 
cow.  A  herd  average  of  350  pounds  to 
-too  pounds  has  been  reached,  but  that 
takes  time. 

Twenty  cows,  200  pounds,  4000 
pounds,  at  20  cents  equals  $800.  With 
skim  milk  I  have  succeeded  in  making 
a  pig  weigh  200  pounds  when  six  months 
old,  at  4  cents  per  pounds  e^quals  $8. 
One  ought  to  average  from  three  brood 
sows,  twenty  such  shoats  ready  for  mar- 
ket both  fall  and  spring,  of  fortv  in  a 
year,  $320. 

Yeal  calves  would  depend  somewhat 
on  the  kind  of  cows,  but  one  ought  to 
get  fifteen  veal  calves  worth  $5  apiece, 
$75.  Say  fifteen  acres  of  wheat, 
twenty  bushels  to  acre  at  80  cents  per 
bushel,  $240. 

I  have  made  these  estimates  without 
knowledge  of  the  special  conditions  that 
are  around  Kenton  and  may  be  wide  of 
the  mark  in  some  respects.  I  am  of  the 
opinion  that  some  line  of  truck  farming- 
can  be  carried  along  with  dairy  farming. 
At  home  it  was  potatoes.  I  had  worked 
it  up  there  until  I  came  to  believe  I 
could  raise  potatoes  with  profit  for 
twenty  cents  per  bushel,  in  an  ordinary 
season.  Kenton  may  not  be  in  a  po- 
tato region,  but  as  close  to  a  town  of  that 
size  and  shipping  advantages  I  feel  sure 
one  could  find  some  line  that  would  re- 
turn a  profit,  probably  better  than  dairy- 
incr. 
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It  would  take  three  persons  most  of 
the  year  with  such  an  equipment  at  a 
cost  of  perhaps  $1000  for  labor. 

I  hope  that  I  have  made  statements 
that  jou  will  understand.  I  have 
sought  as  far  as  possible  to  lay  the  facts 
before  you.  There  is  no  immediate  for- 
tune in  farming,  but  I  believe  it  is  a  good, 
safe  business,  and  to  one  who  will  go  in- 
to it  with  his  eyes  open,  who  is  deter- 
mined to  overcome  every  obstacle,  and 
will  stay  by  it  through  thick  and  thin, 
there  is  every  chance  of  a  steadily  in- 
creasing income.  I  have  not  tried  to 
make  complete  statements,  time  would 
not  permit,  nor  would  it  be  wise  to  try 
to  do  so  without  being  actually  on  the 
ground.  I  have  tried  to  give  you  a  gen- 
eral view  of  the  requirements  and  pros- 
pects of  the  business  as  I  see  it.  ■  Hop- 
ing this  will  be  helpful  to  you,  I  am, 
Very  sincerely  yours, 

H.  H.  LOOMIS, 
Columbus,  Ohio. 

O.  S.  U.  Farm  House. 


Whitewashing:  with  a  Sprayer. 

The  use  of  lime,  as  a  disinfecting 
agent  is  a  universal  practice.  Long  be- 
fore the  science  of  bacteriology  was  de- 
veloped, lime  was  used  in  the  form  of 
whitewash,  on  the  walls  of  cellars, 
farms  and  outbuildings,  as  well  as  on  the 
walls  of  the  dwelling  house,^  not  alone  to 
add  beauty  to  the  appearance,  but  in 
the  expressive  language  of  the  laity,  "to 
sweeten  up  the  buildings."  In  modern 
times  whitewash  is  being  largely  dis- 
placed by  paint.  However,  paint  can  not 
profitably  take  the  place  of  lime,  as  a 
coating  for  the  interior  of  buildings  in 
which  animals  are  housed;  for  in  such 
buildings  the  interior  mth  all  its  cracks 
and  crevices,  should  be  disinfected  sev- 
eral times  each  year.  Especially  is  this 
true  of  dairy  farms.  A  eheap  and  effi- 
cient way  of  doing  this  is  to  apply  a  coat 
of  whitewash. 

To  go  over  the  walls  of  a  large  bam 
with  a  brush  requires  considerable  time 
and  labor,  but  Yankee  ingenuity  has 


overcome  this  objection  by  applying  the 
whitewash  by  machinery.  In  the  larger 
structures,  where  whitewash  is  used,  it 
is  sprayed  on  by  a  method  similar  to  the 
one  used  in  painting  the  World's  Fair 
buildings. 

This  method  has  much  to  commend  it, 
as  it  is  rapid,  cheap  and  efficient.  Cracks 
and  crevices  which  could  not  be  gotten 
at  with  a  brush,  can  be  easily  reached 
and  covered  by  means  of  the  sprayer. 
All  ladders  and  scaffolding  can  be  done 
away  with  in  structures  of  ordinary 
height. 

We  tried  this  method  in  the  O.  S.  U. 
dairy  farm  last  summer  and  the  results 
were  perfectly  satisfactory,  although  we 
made  several  mistakes  at  first,  due  to  in- 
experience. 

A  common  spraying  apparatus,  such 
as  is  used  for  spraying  fruit  trees,  was 
used  for  applying  the  whitewash.  The 
barrel  to  which  the  pump  is  attached  was 
placed  on  a  wheelbarrow,  so  it  could  be 
easily  moved  from  place  to  place.  The 
lime  should  be  slacked,  at  least  twenty- 
four  hours  before  using.  In  slacking 
add  enough  water  to  make  a  thin  paste, 
to  which  add  one  peck  of  salt  for  each 
bushel  of  lime,  and  allow  the  mixture  to 
stand  over  night.  When  ready  to  use, 
add  water  enough  to  make  it  about  the 
same  consistency  as  would  be  required 
were  it  to  be  spread  with  a  brush.  Then 
stir  the  mixture  vigorously  and  allow  it 
to  stand  a  few  minutes  and  all  the  hard, 
dissoluble  lumps  will  settle  to  the  bottom. 
It  should  then  be  strained  befor:;  it  is 
transf eiTcd  to  the  spraying  barrel.  Un- 
less it  is  strained,  the  hard  particles  and 
foreign  substances  will  collect  in  the 
nozzle,  and  stop  up  the  opening.  A 
cheap  and  efficient  strainer  may  be  made 
by  placing  in  the  funnel  four  layers  of 
common  screen  wire.  Care  should  be 
taken  not  to  put  more  whitewash  in  the 
barrel  than  will  be  used  at  one  run,  for 
if  it  is  allowed  to  stand  for  several  hours 
the  lime  will  settle  to  the  bottom  in  a 
dense  mass  which  cannot  be  pumped  out. 

If  the  floors  are  to  be  kept  free  from 
whitewash,  they  should  be  covered  with 
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straw  or  chaff.  Tlie  hose^  pump  and 
nozzle  should  be  cleaned  immediatel;)^ 
after  using,  as  the  lime  soon  hardens  and 
when  it  once  hardens  it  is  not  easy  to  re- 
move. Two  men  with  such  an  appara- 
tus can  spray  a  large  amount  of  surface 
in  a  day,  if  care  is  taken  to  have  the 
whitewash  well  strained  and  in  good  con- 
dition. M.  I. 


Su§:ar  Beets  in  Ohio. 

(By  Professor  H.  A.  Weber.) 

The  depressed  state  of  agriculture, 
owing  to  the  low  prices  of  our  staples 
for  a  number  of  years  past,  has  natur- 
ally given  rise  to  a  desire  for  the  diver- 
sification of  our  crops  in  order  to  curtail 
the  production  of  those  which  we  have 
been  accustomed  to  raise  and  whose  sup- 
ply in  recent  years  seems  to  have  ex- 
ceeded the  demand.  The  department  of 
agriculture  at  Washington  has  labored 
assiduously  for  the  opening  of  new  fields 
in  agriculture  in  order  that  the  Ameri- 
<can  farmer  might  produce  at  home  such 
necessary  articles  of  consumption,  for 
which  we  were  wholly  or  to  a  great  ex- 
tent dependent  upon  foreign  importa- 
tions. Prominent  among  the  new  in- 
dustries proposed  for  the  amelioration 
of  the  condition  of  American  agricul- 
ture has  been  the  home  production  of 
sugar,  on  account  of  our  immense  im- 
portations of  this  article,  which  in  recent 
jears  have  reached  the  enormous  sum 
of  $80,000,000  to  $100,000,000  worth 
annually.  It  has  been  thought  that  if 
this  money  could  be  kept  at  home  and  a 
portion  of  the  farm  land  which  is  noAv 
devoted  to  the  production  of  grain  and 
other  staples  could  be  employed  in  the 
culture  of  sugar-producing  plants,  the 
American  farmer  as  well  as  the  nation  at 
large  would  be  greatly  benefited  therebv. 

Besides  the  production  of  sugar  from 
sugar  cane,  the  cultivation  of  which  is 
confined  to  a  limited  area  of  the  Gulf 
states,  many  attempts  have  been  made 
from  time  to  time  to  establish  a  sugar 
industry  farther  north,  especially  in  the 
great    corn  belt  of  this  country.  Al- 


though the  sugar  beet  presents  possibil- 
ities in  the  manufacture  of  sugar  not  at- 
tained by  anv  other  sugar  producing 
plant,  capable  of  being  cultivated  in  this 
section  of  the  United  States,  yet  the 
early  experiments  in  this  direction  were 
financial  failures. 

About  the  year  1880  a  general  inter- 
est was  awakened  in  sorghum  as  a  su^j'ar- 
producing  plant.  The  cultivation  of 
this  plant  is  much-  more  in  harmony 
with  the  prevailing  practice  of  the  Amer- 
ican farmer,  than  that  of  the  sugar  beet. 
The  plant  was  studied  in  all  of  its  re- 
lations to  the  manufacture  of  sugar  by 
the  department  of  agriculture,  as  well 
as  by  other  investisfators  in  various  parts 
of  the  country,  among  whom  the  writer 
took  an  active  part.  Factories  fully 
equipped  for  the  manufacture  of  sugar 
were  established  at  Champaign,  111., 
Sterling,  Kansas,  and  at  Franklin,  Tenn., 
in  which  the  writer  was  interested.  The 
price  of  sugar  at  that  time  was  three 
times  the  present  price,  and  the  outlook 
for  the  manufacture  of  sugar  on  a  com- 
mercial scale  from  this  source  was  not 
unfavorable.  tTnfortunately  before  the 
young  industry  was  fairly  upon  its  feet, 
it  was  overtaken  by  a  fallin^^  market  in 
sugar,  owing  to  the  overproduction  of 
sugar  in  Euro23e,  especially  in  Germany. 
It  is  safe  to  say  that  the  prices  of  sugar, 
which  then  prevailed,  will  never  be 
reached  again,  and,  therefore,  the  profit- 
able production  of  sugar  from  sorghum 
is  impossible. 

The  only  sugar-T)roducing  plant  there- 
fore, with  which  a  sugar  industry  could 
be  established  in  the  northern  states  is 
the  sugar  beet.  This  plant  has  been 
brought  to  such  a  perfection  by  scien- 
tific cultivation  and  selection  that  it  has 
become  a  successful  rival  of  sugar  cane, 
even  in  its  tropical  home.  The  statis- 
tics of  the  world's  production  of  sugar 
show  that  at  the  present  time  the  pro- 
duction of  sugar  from  the  beet  is  nearly 
twice  as  great  as  that  from  the  southern 
cane.  The  shortage  of  fully  900,000 
tons  of  sugar  produced  from  cane,  caused 
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by  the  war  in  Cuba,  was  readily  supplied 
by  the  beet  sugar-producing  countries, 
without  an  appreciable  effect  upon  the 
markets  of  the  world,  and,  furthermore, 
it  is  safe  to  say,  that  if  the  cane  sugar  in- 
dustry were  entirely  destroyed,  the  beet 
sugar  industry,  as  now  established,  could 
readily  supply  the  world's  demand  for 
sugar. 

Through  the  efforts  of  Secretary  Wil- 
son and  his  corps  of  able  helpers  in  the 
department  of  agriculture  a  general  in- 
terest has  been  awakened  in  regard  to 
the  establislmient  of  the  beet  sugar  in- 
dustry in  our  country.  For  the  reason 
mentioned  in  the  outset,  these  efforts  re- 
ceived a  warm  reception  on  the  part  of 
the  fanuers  of  our  country.  The  seed, 
which  the  department  distributed  for 
the  sake  of  experimentation,  was  eagerly 
accepted  and  planted.  The  intention  of 
the  department  in  instituting  the  recent 
and  general  investigation  with  the  sugar 
beet  is  to  determine  the  localities  best 
suited  for  the  manufacture  of  sugar. 
This  is  the  only  rational  method  to  be 
pursued.  On  account  of  the  present 
overproduction  of  sugar  in  the  world, 
and  the  consequentlv  low  price  of  sugar 
and  small  profits  in  its  manufacture,  it 
stands  to  reason  that  the  proposed  new 
industry  can  be  successful  only  in  such 
localities  where  the  best  conditions  for 
the  raising  of  rich  sugar  beets  and  their 
subsequent  manufacture  into  sugar  pre- 
vail, and  there  are  doubtless  many  such 
localities  in  the  United  States.  Rash 
enterprises  in  this  direction,  started 
blindly  by  enthusiasts  in  unfavorable 
localities,  will  be  doomed  to  disappoint- 
ment and  failure. 

Through  the  kindness  of  Hon.  AY.  W. 
Miller,  secretary  of  our  state  board  of 
agriculture,  who  distributed  the  beet 
seed  in  our  state  for  the  United  States 
department  of  agTiculture,  the  writer  ob- 
tained a  list  of  parties  to  whom  seed  had 
been  sent.  From  this  list  a  selection  w£.s 
made  representing  a  section  of  the  state 
from  the  lake  to  the  Ohio  river.  Re- 
quests were  sent  to  these  parties  for  sam- 
ples of  beets  for  analysis.  Unfortunate- 


ly, not  all  responded,  so  that  the  southern 
counties  of  the  state  were  not  represent- 
ed. Four  average  beets  from  the  larg- 
est down  to  about  one-half  pound  in 
weight  constituted  a  sample.  The  re- 
sults are  shown  in  table  on  next  page. 

Discussion  of  Results. 

The  writer  was  ablv  assisted  in  the 
analytical  work  by  Mr.  A.  E.  Vinson,, 
assistant  in  agricultural  chemistry,  O. 

s.  u. 

The  counties  are  arranged  in  their 
geographical  order,  beginning  with  those 
in  the  north  bordering  upon  the  lake. 

Of  course  sugar  can  be  made  from  all 
of  the  beets  represented  in  the  table, 
but  to  manufacture  sugar  profitably  un- 
der the  present  conditions,  beets  should 
contain  not  less  than  12  per  cent,  of  their 
weight  in  sugar,  and  the  purity  of  the 
juice  should  not  fall  below  75. 

The  proper  weight  of  a  good  sugar 
beet  is  in  the  neighborhood  of  20  ounces. 
A^ery  large  beets  are  usually  poor  in 
sugar,  and  very  small  ones,  although 
they  may  be  rich  in  sugar,  furnish  too 
low  a  yield  per  acre,  and  are  too  expen- 
sive to  handle. 

Samj)le  I^o.  1  represents  the  best  beets 
in  the  whole  list.  The  smallest  beet 
weighed  20  ounces,  and  the  largest  29 
ounces.  Their  form  was  perfect.  The 
percentage  of  sugar  and  purity  of  the 
juice  are  high.  They  were  grown  on 
black  loam  soil,  one  foot  in  depth,  at 
Oak  Harbor,  near  Lake  Erie. 

Sample  ^sTo.  2  exemplifies  in  a  high  de- 
gree the  possibilities  of  the  lake  region 
in  raising  sugar  beets  of  a  high  grade. 
The  smallest  beet  weighed  28  ounces, 
and  the  largest  71:^  ounces,  or  nearly  4-| 
pounds.  The  high  content  of  sugar  and 
the  purity  of  the  juice  as  shown  in  the 
table  are  remarkable  for  beets  of  this 
enormous  size.  They  were  grown  on 
black  loam  at  Locust  Point,  on  the  lake. 

Sample  8  was  also  grown  at  Locust 
Point  on  black  soil.  The  smallest  beet  of 
this  sample  weighed  60^^^  ounces,  and 
the  largest  YOJ  ounces.  Even  these 
beets,  with  an  average    weight    of  4r 
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Number. 

r^rociucGr  3.nci  v^ounty. 

Average  weight  of 
beets  in  oz. 

Per  cent,  juice. 

Per  cent,  sugar 
in  juice. 

Per  cent,  sugar 
in  beets. 

Coefficient  of 
purity. 

Date  of  harvest. 

1 

A  Wangreen,  Ottawa  

25 

96-22 

16.3 

15.68 

81.71 

Oct.  13 

2 

J.  F.  Rider,  Ottawa  

55^ 

97-20 

14.2 

13.8 

81.42 

Oct.  19 

3 

A.  W  Rider,  Ottawa  

64^ 

97.35 

12.5 

12.17 

76.64 

Oct.  19 

4 

John  Fitz,  Erie  

OU/4. 

97.19 

15.2 

14  77 

77.67 

Oct.  19 

5 

T.  N.  Gill,  Erie   

26 

96-34 

14.4 

19.87 

81.35 

Nov.  2 

6 

J.  T.  Mackey,  Erie  

11 

94  83 

17.1 

16  22 

86.89 

Nov.  2 

7 

Jac  Arheit,  Erie. 

31 

96.39 

14.0 

13.49 

79.77 

Nov.  2 

J.  T.  Clay.  Geauga   

30 

96-85 

12.1 

11.72 

74.64 

Oct.  27 

9 

281^ 

94-67 

15.5 

14.67 

81.13 

Oct.  21 

10 

A.  W.  Hull,  Seneca  

451/ 

96.87 

13.4 

12. 98 

71 .97 

Oct.  21 

11 

A.  W.  Hull,  Seneca  

20 

95  73 

17.0 

16.26 

78.34 

Oct.  21 

12 

A.  Covert,  Seneca  

183/ 

96.79 

12.0 

11.69 

68.53 

Oct.  21 

13 

C.  W.  Heyman,  Seneca  . 

23 

93.77 

17.0 

15.94 

79.97 

Oct.  25 

14 

L.  H.  Miller,  Summit  

23 

96.77 

9.9 

9.58 

67.02 

Oct.  16 

O    G.  Herzog,  Hardin  .  .  . 

Ml 

96.69 

10.5 

lyj.  LO 

77  Q'S 

Oct.  27 

16 

L.  B.  Wing,  Licking   

96^56 

10^1 

9.75 

68.06 

Oct."  7 

17 

L.  B.  Wing,  Licking 

97.39 

8.7 

8.47 

64.68 

Oct.  7 

18 

L  B.  Wing.  Licking"         .  . 

'5>^ 

95  95 

11.5 

11.3 

74.34 

Oct.  7 

19 

F.  Brunner,  Licking 

22^ 

97.19 

9.8 

9.52 

74.19 

Oct.  16 

20 

O.  S.  U.,  Franklin 

7 

96.27 

13.2 

12.7 

80.49 

Sept.  24 

21 

O.  S.  U.,  Franklin   

6/2 

95  36 

13.0 

12.4 

77.84 

Oct.  18 

22 

Hon.  C.  Marion,  Franklin  

20 

96  U4 

13.1 

12.58 

79.49 

Oct.  15 

23 

1.  ^iV.  Coon  Franklin 

10 

95.75 

12.3 

11.78 

78.24 

Oct.  15 

24 

R.  L.  Holman,  Clark  

•  19>^ 

97  16 

11.5 

11.17 

78.6 

Oct.  19 

2o 

Jac  Mitzel,  Clark   

18^/^ 

96.59 

14.4 

13.91 

80.0 

Oct.  19 

26 

J.  F.  Shoemaker,  Green  

su 

96.87 

13  2 

12.79 

68.46 

Oct.  13 

27 

G.  W.  Scott,  Miami   

^9/2 

96.97 

11.9 

11  54 

79.28 

Oct.  27 

28 

D.  F.  Shriner,  Hocking  

96  05 

11.7 

11  24 

73.58 

Oct.  13 

29 

James  Porter,  Pickaway  

95.47 

16.8 

16.04 

79.35 

Oct.  18 

pounds,  are  above  the  standard  as  laid 
down  for  the  manufacture  of  sugar. 

Sample  4  was  grown  on  black  loam  at 
Venice,  near  the  lake.  The  smallest 
beet  weighed  20  J  ounces,  and  the  largest 
52f  ounces.  Although  the  size  is  above 
the  normal  by  far,  yet  the  content  of 
sugar  and  purity  are  good. 

Samples  5  and  6  were  grown  on  clay 
loam  and  sandy  loam,  respectively  at 
Port  Clinton,  on  the  lake.  'No.  6  has  a 
very  high  content  of  sugar  and  purity 
of  juice,  but  the  beets  are  only  about 
half  as  lar^e  as  they  should  be,  the 
smallest  weighing  10  ounces  and  the 
largest  13^  ounces. 

Sample  7  was  grown  at  Sandusky,  on 
the  lake,  on  black  sandy  loam.  The 
smallest  beet  weighed  26^  ounces,  and 
the  largest  35  ounces.  Considering  the 
size  of  the  beets,  the  sugar  content  and 
purity  are  very  good. 


Sample  8  was  grown  in  Geauga 
county,  near  Chagrin  Falls,  Cuvahoga 
county.  The  seed  was  planted  June  12, 
and  the  beets,  when  harvested,  were  ir- 
regular in  size  and  immature,  which  ac- 
counts for  their  poor  shelving  in  the 
table. 

Sample  9  was  grown  at  Attica  on 
black  soil,  which  had  been  manured  the 
year  before.  The  smallest  beet  weighed 
24  ounces  and  the  largest  41^  ounces. 
Size  of  beets  large  and  qualitv  good. 

Samples  10  and  11  were  grown  at  At- 
tica on  light  clay  soil,  which  had  an  ap- 
plication of  manure  in  February.  No. 
10  was  transplanted  June  12  and  No.  11 
was  grown  without  transplanting.  The 
beets  of  No.  10  were  short  and  thick  and 
had  a  large  number  of  top  roots  (sugar 
thieves),  and  were  in  every  respect 
worthless  for  the  manufacture  of  sugar. 
The  same  is  true  of  No.  12  from  the 
same  locality. 
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Sample  13  was  grown  at  AVest  Lodi. 

Sample  14  was  grown  at  Akron  on  clay 
loam,  which,  had  a  liberal  application  of 
muck  in  the  spring  and  of  barnyard  ma- 
nure the  fall  before.  The  low  purity 
of  the  juice  is  suggestive  of  excessive 
manuring. 

Sample  15  was  grown  at  McGuffey  on 
muck  (Scioto  marsh).  Planted  May  15. 
Too  low  in  sugar. 

Samples  16,  17  and  18  were  gTown  at 
i^ewark  on  gravelly,  upland  soil.  l^o. 
16  represents  the  average  composition  of 
the  whole  sample  of  six  beets.  Xo.  17 
shows  the  composition  of  the  largest  beet, 
weighing  40f  ounces.  Xo.  18  shows 
the  composition  of  the  remaining  five 
beets.  As  will  be  seen  from  the  table 
the  large  beet  was  very  poor,  but  even 
after  throwing  this  one  out,  the  remain- 
der of  the  sample  still  fell  below  the 
standard  for  the  manufacture  of  sugar. 
The  beets  were  full  of  '^sugar  thieves," 
caused  by  stones  in  the  soil  or  by  a  hard 
and  impervious  subsoil.  Sample  Xo.  19, 
from  Hebron,  Licking  county,  as  will  be 
seen  from  the  table,  was  of  a  still  lower 
quality. 

Sample  20  is  of  fair  quality  in  compo- 
sition but  absolutely  too  small  for  a  good 
yield.  This  defect  can,  of  course,  be 
remedied  by  suitable  preparation  of  the 
soil  and  proper  cultivation.  ISTo.  21 
shows  that  later  the  beets  were  inferior. 
They  had  at  this  time,  October  18,  taken 
their  second  growth. 

Sample  Xo.  22  was  grown  on  black 
bottom  land.  Seed  sown  May  15. 
Transplanted  June  25.  The  beets  were 
very  imperfect,  containing  a  great  many 
^'sugar  thieves."  In  composition  they 
are  fairly  up  to  the  standard. 

Sample  23  was  grown  from  ])lants  re- 
ceived from  same  source  as  Xo.  22. 
Transplanted  on  light  sandv  loam  July 
1.  The  beets  were  small  and  full  of  top 
roots  (su2:ar  thieves). 

Sample  24  was  iniured  bv  flood  in 
July.    The  beets  showed  second  growth. 

Sample  25  was  grown  at  Fremont 
City,  on  sandy  loam,    manured  with 


chicken  manure  in  the  rows.  Sugar 
content  good  and  purity  high. 

Sample  29  has  the  most  southern  loca- 
tion of  any  of  the  samples  received.  The 
beets  were  grown  at  Leistville,  Pick- 
away county.  It  may  well  be  said  here 
that  ''the  extremes  touch";  for  outside 
of  Seneca  county  it  is  the  only  sample 
received  that  at  all  compares  in  quality 
with  the  beets  raised  at  or  near  the  lake. 

Conclusions. 

The  writer  is  well  aware  that  it  would 
be  presumptuous  to  draw  definite  con- 
clusions from  the  limited  number  of 
analyses  made  in  this  investigation. 
Furthermore  it  is  evident  from  the  con- 
dition of  many  of  the  samples  that  the 
inferiority  of  the  beets  was  due  to  im- 
proper preparations  of  the  soil  and  lack 
of  cultivation.  This  would  apply,  how- 
ever, to  one  section  of  the  state  as  well 
as  another.  If  the  results  of  the  work 
are  worth  anvthing  at  all,  they  clearly 
indicate  that  the  region  of  our  state 
bordering  upon  the  lake  has  advantages 
in  the  raising  of  sugar  beets  of  high 
grade,  which  the  rest  of  the  state  does 
not  possess.  The  leaves  of  the  beet  are 
the  laboratory,  in  which  the  sue'ar  is  pre- 
pared for  storage  in  the  roots,  and  light 
is  the  agent.  Consequently,  other 
things  being  equal,  a  more  northerly  lat- 
itude has  the  advantage  of  more  light 
during  the  growing  season  on  account  of 
the  greater  length  of  the  day.  So  also 
the  land  bordering  upon  the  lake  and 
even  for  a  considerable  distance  inland 
from  the  shore  has  the  advantage  of  a 
more  intense  light  produced  by  the  di- 
rect rays  of  the  sun  in  addition  to  the 
light  reflected  from  the  surface  of  the 
gTeat  body  of  water.  Should  subse- 
quent trials  prove  definitely  that  these 
advantages  exist,  then  the  successful 
sugar  factories  will  be  found  in  that  re- 
gion, if  found  in  our  state  at  all.  But 
until  these  vital  questions  are  definitely 
settled,  let  the  citizens  of  all  portions  of 
our  state  lend  a  helping  hand  to  the  work 
inaugurated  anew  by  Secretary  Wilson, 
and  so  ably  conducted  for  many  years  by 
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Dr.  Wilejj  chief  chemist  of  the  United 
States  Department  of  Agriculture. 

Notes  on  Practical  Forestry. 

(Professor  William  R.  Lazenby.) 

Among  the  causes  for  the  rapid  de- 
crease in  the  area  of  forest  or  woodland 
in  Ohio  are  the  following:  (1.)  The 
abundance,  cheapness  and  convenience 
of  coal;  (2.)  the  value  of  nearly  all  the 
timberland  for  general  farming;  (3.) 
the  great  demand  for  wood  for  fencing, 
fcr  the  manufacture  of  charcoal  and  in 
the  arts  generally. 

In  the  fall  of  1882  seeds  of  a  dozen 
or  more  varieties  from  native  forest  trees 
were  collected  and  placed  under  suitable 
conditions  for  planting  the  following 
spring. 

The  selected  list  embodied  the  follow- 
ing species: 

Wild  black  cherry,  black  walnut,  yel- 
low or  black  locust,  sugar  maple,  catalpa 
(speciosa),  red  or  scarlet  maple,  white 
ash,  cucumber  tree,  black  ash,  burr  oak, 
blue  ash,  scarlet  oak,  American  chest- 
nut, yellow  oak,  Kentucky  coffee  tree, 
beech. 

Seeds  of  the  above  named  species  were 
sown  or  planted  on  the  grounds  of  Cor- 
nell TTniversity  in  the  spring  of  1883. 
With  the  exception  of  the  chestnut,  oaks 
and  black  walnut,  which  were  not  trans- 
planted, the  different  varieties  were  re- 
moved from  the  seedbed  when  one  year 
of  age. 

The  trees  were  grown  in  rows  three 
and  one-half  feet  apart,  and  two  feet 
apart  in  the  row.  For  the  first  few 
years  they  were  carefully  cultivated,  but 
after  they  began  to  shade  the  ground 
no  further  cultivation  was  given. 

From  time  to  time,  specimens  of  each 
of  the  above  named  varieties  of  trees 
were  cut  down  and  the  annual  growth  in 
height  and  diameter  carefully  noted. 

Among  some  of  the  more  interesting 
points  observed  were  the  following:  (1.) 
The  increase  in  diameter  of  trunk  did 
not  bear  a  constant  ratio  to  the  increase 
in  height,  but  appeared  to  be  mainly  de- 
pendent upon  the    leaf  development. 


That  is,  when  the  plantation  was  thinned 
the  trees  invariably  branched  lower,  and 
while  making  a  more  rapid  increase  in 
diameter  made  a  slower  upward  growth. 

(2.)  Some  species  grew  with  great 
uniformity  despite  the  variation  in  sea- 
son, while  others  presented  a  consider- 
able difference  from  year  to  year.  For 
example,  the  catalpa,  white  ash  and  yel- 
low locust,  represented  the  greatest  vari- 
ation in  annual  growth  both  in  height 
and  in  diameter.  The  black  cherry, 
black  walnut,  honey  locust  and  oaks 
showed  the  least  variation.  In  all  cases 
the  growth  was  the  greatest  when  there 
was  the  most  rainfall  during  the  growing 
season. 

(3.)  When  the  foliage  was  injured  or 
removed  early  in  the  season  or  the  early 
growth  was  arrested  by  a  severe  drouth^ 
it  took  several  years  to  overcome  this 
check  to  normal  increase,  no  matter  how 
favorable  the  seasons  were  immediately 
following. 

(4.)  The  greatest  annual  increase  in 
diameter  of  trunk  invariably  took  place 
in  the  side  most  fully  exposed  to  the  light, 
but  the  greatest  growth  in  length  of 
branches  was  often  on  the  side  not  fully 
exposed.  That  is,  although  there  was  a 
greater  aggregate  growth  of  limbs  and 
branches  on  the  most  exposed  side,  the 
greatest  growth  in  length  for  single 
branches  was  frequently  on  the  shady 
side. 

(5.)  But  one  so-called  '^annual  ring" 
was  formed  each  growing  season,  and 
this  was  usually  so  well  defined  as  to  be 
easily  counted.  As  a  rule  these  rings 
furnish  not  only  a  convenient  but  re- 
liable record  of  the  age  of  trees. 

(6.)  The  trees  that  made  the  most 
rapid  growth  were  the  following:  Yel- 
low locust,  black  cherry,  catalpa,  white 
ash  and  black  walnut. 

From  time  to  time  trees  were  cut  down 
and  the  annual  growth  was  examined. 
Among  some  of  the  interesting  parts  ob- 
served were  these : 

(1.)  But  one  ring,  and  that  clearly 
discernible  in  most  cases,  was  found 
each  year. 
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(2.)  Tlie  greatest  growth  invariably 
took  place  on  the  side  most  fnllv  exposed 
to  the  light. 

(3.)  Some  species  grew  with  great 
uniformity  despite  the  variation  in  sea- 
son, others  presented  a  considerable  dif- 
ference from  year  to  year. 

(4.)  When  the  foliage  was  injured 
early  in  the  season  or  the  growth  checked 
by  a  severe  drouth  or  fire,  it  took  several 
years  to  overcome  this,  no  matter  how 
favorable  the  seasons  were  immediately 
following. 

(5.)  The  increase  in  diameter  of 
trunk  does  not  bear  a  constant  ratio  to  in- 
crease in  height,  but  is  largely  depend- 
ent upon  the  leaf  development,  i.  e. 

The  following  table  gives  the  diame- 
ter and  height  of  average  specimens  of 
these  trees  after  fifteen  seasons  of  gTOwth. 
The  measurement  for  the  diameter  was 
taken  one  foot  above  the  ground: 

Diameter.  Height. 
Inches.  Feet. 


^  I 
7.8| 
8.2i 


42 
38 

36-8  in. 
35-6  in. 


Yellow  or  black  locust  . 

Black  cherry  

Catalpa  

White  ash  i  6.1 

Black  walnut   '  6 

The  most  rapid  growth  in  height  for 
any  one  year  was  made  when  the  trees 
were  three  years  old.  The  growth  dur- 
ing this  year  was  as  follows: 

Feet. 

Yellow  or  black  locust   5 

Yellow  or  black  locust  ....  5 

Black  cherry   4 

Catalpa   3 

White  ash   4 

Black  walnut   3 

The  measurements  are  the  average  of 
ten  trees  of  each  variety  so  selected  as 
to  fairly  represent  the  whole  nimiber. 


Inches. 
1 
1 
3 
7 

10 
7 


The  Chica§:o  Horse  Show. 

Prof  Thomas  F.  Hunt 

In  1878,  through  the  suggestion  of 
President  G.  E.  Morrow,  of  the  Oklaho- 
ma Agricultural  and  Mechanical  Col- 
lege, but  then  professor  of  agriculture  in 


the  rniversity  of  Illinois,  there  was  es- 
tablished under  the  auspices  of  the  Illi- 
nois State  Board  of  Agricuhure  an  ex- 
hibit of  fat  stock,  including  cattle,  sheep 
and  swine.  This  exhibit  was  held  in 
the  Exposition  Building  and  was  known 
as  the  American  Fat  Stock  Show,  and 
was  the  first  fat  stock  show  in  this  coun- 
try and  ju-actically  the  only  fat  stock 
show  that  has  ever  existed  in  this  coun- 
try of  a  national  character.  In  1884  the 
American  Dairy  Show  was  added;  in 
1  885  the  American  Horse  Show:  in  1887 
the  American  Poultry  Show.  The 
American  Fat  Stock  Show  continued  for 
seventeen  years  and  was  then  temporarily 
abandoned  for  a  variety  of  reasons, 
among  which  was  the  lack  of  a  suitable 
home  through  the  destruction  of  the  Ex- 
position Building. 

When  it  was  announced  that  the  Fat 
Stock  Show  would  be  held  again  this 
fall  under  the  auspices  of  the  Illinois 
State  Board  of  AgTiculture  it  was  a  fore- 
gone conclusion  that  feeders  would  not 
be  able  to  prepare  a  large  exhibit  in  so 
short  a  time.  When  it  l)Ocame  known 
tliat  John  A.  Logan,  jr.,  was  managing 
tlie  Horse  Show  with  the  citizens  of  Chi- 
cago and  $40,000  in  premiums  backing 
him,  it  was  perfectly  evident  that  a 
large  number  of  entries  in  the  horse  de- 
partment would  be  forthcoming.  This 
combined  exhibition  was  held  in  the 
Coliseum  Imilding,  corner  Sixtythird 
street  and  Jackson  Park.  This  build- 
ing is  about  650  feet  long,  300  feet  Avide, 
or  about  as  long  as  the  train  shed  of  the 
Columbus  Union  Depot,  and  about  twice 
as  wide  and  much  higher  without  a  ifillar 
or  pier.  In  the  south  end  of  the  building 
is  a  tanbark  arena  110  feet  by  300  feet. 
Around  this  arena  are  arranged  in  amphi- 
theatre fashion,  boxes,  balcony  and  gal- 
lery seats,  with  a  seating  capacity  of 
perhaps  20,000. 

It  is  stated  that  the  societv  people  of 
Chicago  paid  $11,000  for  the  ]U'ivilege 
of  occupying  the  110  boxes. 

The  exhibition  in  the  arena  began  at 
ten  o'clock  on  Mondav 


morning  and 
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closed  at  eleven  o'clock  on  Saturday 
night.  The  judging  lasted  from  two  and 
one-half  to  three  hours  each  morning, 
afternoon  and  evening  during  the  week. 
In  the  language  of  the  theatres,  not  only 
was  the  acting  good  but  the  staging  of 
the  play  was  excellent.  Thousands  of 
dollars  had  been  spent  on  the  decoration 
of  the  building  with  red  and  white  bunt- 
ing, and  an  endless  profusion  of  potted 
plants  and  in  the  somewhat  spectacular 
dress  of  the  attendants  and  employes. 
Some  of  those  who  love  to  call  themselves 
the  plain  people  were  disposed  to  criti- 
cize the  spectacular  aspect  of  the  Horse 
Show,  including  the  full  dress  of  the 
judges  in  the  evening  as  well  as  that  of 
the  men  in  the  boxes  and  the  handsome 
toilets  of  the  ladies.  Referring  to  the 
fact  that  the  box  occupants  were  a  part 
of  the  show,  one  gentleman  was  heard  to 
remark  that  the  show  was  all  horse  and 
millinery.  It  is,  of  course,  a  fact  that 
a  large  number  of  people  attended  the 
show,  who  knew  nothing  about  horses, 
and  perhaps  cared  less,  simply  because 
it  was  a  dress  affair,  but  one  who  con- 
siders himself  of  the  plain  people  is 
thankful  to  them  for  it,  because  it  en- 
abled him  to  see  an  exhibition  of  horses 
the  like  of  which  has  perhaps  never  been 
witnessed  before  and  which  would  not 
have  been  possible  except  through  the 
patronage  of  society. 

Taking  the  official  catalogue  as  a 
guide  the  following  table  shows  approx- 
imately the  number  of  classes  and  the 
entries  in  each: 

N^umber 
of  classes.  Entries. 


5 

14 

Trotters  and  roaders  .  .  . 

1(3 

110 

Coachers   

71 

204 

42 

150 

Saddlers  and  hunters  .  .  . 

42 

231 

28 

168 

24 

196 

Horses,  carriages  and  ap- 

23 

110 

Drivina;  comp  

16 

55 

Number 
of  classes.  Entries. 

The    Joe    Patchen  ex- 
hibit  1  4 


268  1342 
As  the  same  horse,  in  some  cases,  filled 
two  or  more  events,  there  were  some- 
thing less  than  1342  horses  entered. 
There  were  perhaps  between  800  and 
1000  horses  exhibited. 

The  entries  in  both  the  thoroughbred 
and  trotting  classes  were  small,  but  the 
trotting  horse  men  have  called  attention 
persistently  that  in  the  harness  classes 
the  horses  instead  of  being  coaching  bred 
were  "bang-tailed"  trotting  horses. 
Many  of  these  latter  were  trotting  horses 
with  good  records.  iVmong  the  breed- 
ing classes  of  trotters  the  four-year-old 
stallion,  Caid,  2:11,  took  first  premium. 

In  coach  classes  the  leading  exhibitions 
were  made  by  M.  W.  Dunham,  of 
Wayne,  Illinois;  E.  M.  Barton,  Hins- 
dale, Illinois,  and  E.  C.  Stephens,  Atti- 
ca, ]^ew  York.  The  first  two  exhibited 
Erench  coach  horses,  while  Mr.  Stephens 
exhibited  hackneys.  The  arrangement 
of  stalls  and  the  decoration  in  Mr.  Dun- 
ham's exhibit  was  a  model  of  beauty  and 
the  perfection  of  convenience  to  the  vis- 
itor in  seeing  horses.  Perhaps  the  most 
interesting  exhibit  in  the  breeding  classes 
was  made  when  Mr.  Dunham  showed 
Perfection  and  four  of  his  get  and  Par- 
tisan, son  of  Perfection,  and  four  of  his 
get.  There  was  thus  in  the  ring  ten 
coach  horses  including  parent,  children 
and  grandchildren  of  extraordinary  uni- 
formity. It  was  a  practical  demonstra- 
tion that  Erench  coach  horses  will  re- 
produce their  kind  when  they  are  prop- 
erly mated.  Royal  Standard,  the  out- 
standing seven-year-old  hackney  stal- 
lion, belonging  to  Graham  brothers, 
Clermont,  Cauda,  took  the  challenge  cup 
in  competition  with  all  coach  breeds, 
and  Mr.  Barton's  five-year-old  mare, 
Palestine,  took  the  challenge  cup  in  such 
good  company  as  Lady  Sutton  and  Lady 
Valentine,  two  hackney  mares  belonging 
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to  Ml'.  Stephens.  There  was  a  fair  ex- 
hibit of  German  coach  horses^  but  the 
Cleveland  Bays,  to  use  a  street  phrase, 
were  strictly  not  in  it.  The  Morgans 
had  a  class  by  themselyes  and  made  a 
favorable  impression,  the  principal  ex- 
hibitors being  the  Morgan  Horse  Co., 
Carpenterville,  and  Amos  F.  Moore, 
Polo,  Illinois. 

The  draft  horses  were  represented  by 
Percherons,  Clydesdales,  Shires  and 
French  draft.  The  Clydesdale  exhibit 
was  certainly  superior  to  any  other  draft 
breed.  In  champion  mare  classes,  Mr. 
Kobert  Hollo  way,  Alexis,  111.,  took  every 
first  premium  by  ages  and  thus  entered 
every  horse  in  the  challenge  cup  class. 
His  two-year-old  mare,  Maggie  Charm- 
ing, took  the  cup,  while  in  stallion  class, 
G-raham  Bros.'  three-year-old  Clydes- 
dale stallion,  Young  Mae  Queen,  won 
over  all  breeds. 

The  saddle  horse  classes  contained  the 
largest  number  of  entries  and  were  di\ud- 
ed  into  gaited  horses,  hacks  or  walk  trot 
and  canter  horses,  and  hunters.  Among 
the  gaited  saddle  horses  of  note  were 
Monte  Cristo,  owned  by  J.  T.  Crenshaw, 
Scott  Station,  Ky.gi  Matilda,  owned  l)y 
General  John  B.  Castleman,  Louisville, 
Ky. :  Bowena,  owned  by  Miss  Alice  Cas- 
tleman, Louisville,  Ky. ;  Bed  Chief, 
owned  by  Ed  Sinclair,  Beeseville, 
Ky. ;  Miss  Bex,  owned  by  S.  H. 
Fulton,  Kansas  City,  Missouri.  One 
championship  won  by  Miss  Alice  Castle- 
man with  Bowena,  over  her  father.  Gen- 
eral John  B.  Castleman,  who  exhibited 
Matilda.  In  the  plain-gaited  classes,  the 
6-year-old  brown  mare,  Kathleen,  exhib- 
ited by  B.  F.  and  Thomas  Clyde,  Brvn 
Mawr,  Penn.,  took  the  championship. 
This  imported  mare  was  also  a  winner  in 
the  jumping  classes,  which  probably  at- 
tracted as  much  interest  as  anv  other 
class  of  animals  exhibited,  although  per- 
haps not  the  best  of  their  class  were  ex- 
hibited at  this  show.  The  principal  ex- 
hibitors of  ponies  were,  J.  M.  Hoag, 
Maquoketa,  Iowa;  C.  E.  Bunn,  Peoria, 
Illinois,  and  Bobert  Lilburn,  Emerald 
Grove,  Wisconsin.    An  interesting  pair 


of  trotting  bred  horses  named  ''Cat"  and 
''Bat,"  each  fourteen  hands  and  one  inch 
high,  were  exhibited  by  Dr.  Gagnon,  of 
Xew  York,  in  the  pony  class.  They  were 
very  handsome  small  horses,  but  were 
manifestly  not  of  the  usual  pony  type. 
Among  the  novelties  of  the  show  was  a 
four-year-old  pony  twentysix  inches  high 
and  weighing  -18  pounds,  while  nearby 
was  a- three-year-old  barrow,  said  to 
weigh  1000  pounds. 

Xext  to  the  saddle  horse  class  the 
horses  in  harness  attracted  the  most  at- 
tention on  the  part  of  the  city  people. 
The  harness  classes  were  filled  up  partly 
if  not  entirely  with  trotting  bred  horses, 
frequently  of  very  ordinary  conforma- 
tion, the  principal  requisite  being  that 
they  should  have  a  trappy  action  and  a 
stvlish  appearance  in  motion.  They 
were  all  docked,  wore  a  crupper  not  less 
than  one  inch  thick,  blind  bridles,  curb 
bit  to  which  the  lines  were  attached,  and 
a  snaffle  bit  to  which  side  reins  were  fas- 
tened. Inasmuch  as  the  same  horse 
could  be  driven  to  several  kinds  of  vehi- 
cles, and  in  various  kinds  of  harness,  and 
either  single,  double,  unicorn  or  four- 
in-hand,  a  few  horses  could  fill  a  large 
number  of  entries.  In  the  classes  en- 
titled "Horses,  Carriages  and  Appoint- 
ments," the  horses  are  almost  lost  sight 
of  in  the  elegance  and  grandeur  of  the 
equipment.  Xo  one  need  expect  to  win 
a  premium  in  these  classes  who  was  not 
faultlessly  attired  or  did  not  sit  in  the 
proper  attitude,  or  did  not  hold  his  whip 
in  the  conventional  manner.  The  two 
equestrian  clubs,  with  sixteen  horses  in 
each  club,  aside  from  officers,  competed, 
in  which  drill  was  to  count  25  per  cent., 
equipment  25  per  cent,  and  mounts  50 
per  cent.  A  member  of  the  winning 
club  was  heard  to  remark  that  their  com- 
petitors rode  the  best,  but  that  they  won 
because  they  wore  derby  hats  and  had 
fair  leather  bridles,  while  their  compet- 
itors wore  silk  hats  and  some  of  them 
had  white  bridles. 

Star  Pointer,  l:59f,  Joe  Patchen, 
2:01^,  and  Ellrose,  2:09^,  holder  of  the 
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two-year-old  trotting  record,  were  all  ex- 
hibited and  attracted  a  great  deal  of  at- 
tention in  tlieir  stalls,  although  very  lit- 
tle in  the  arena. 

There  were,  perhaps,  all  told,  150 
head  of  cattle  on  exhibition,  half  of  them 
perhaps,  or  more,  being  entered  for  the 
Clay  Kobinson  special  of  $500,  $300  for 
first  and  $200  for  second,  for  the  best 
carload  of  fat  cattle.  There  were  three 
carloads  of  Angus,  two  of  Hereford,  and 
two  of  Shorthorns  entered  for  this  prize. 
The  Aberdeen- Ang'us  exhibited  by  L. 
H.  Kerrick,  Bloomington  Illinois,  took 
first  prize  and  the  Shorthorns  exhibited 
by  Harry  Schirding,  Petersburg,  Illi- 
nois, took  second. 

In  the  individual  classes    the  grand 
sweepstakes  was  taken  by  "J ack,"  a  two- 
year-old  Hereford  steer,  weighing  1830 
pounds,  and  exhibited  bv  W.  S.  Van  ]^at- 
ta.  Fowler,  Indiana.    It  is  interesting  to 
note  in  this  connection  that  the  cham- 
pionship has  been  won  at  eighteen  fat 
stock  shows  as  follows: 
8 — Grade  Shorthorns. 
4 — Pure-bred  Shorthorns. 
3 — Pure-bred  Herefords. 
2 — Cross-bred  Hereford-Shorthorns. 
1 — Pure-bred  Aberdeen-Angus. 
There  was  a  small,  but  fair  exhibit  of 
sheep,  among  which  were    some  good 
sheep  exhibited  by  the  Wisconsin  Agri- 
cultural Experiment  Station  entered  for 
the  Shropshire  Association's  Special. 

The  only  redeemnig  feature  of  the 
swine  exhibit  was  that  of  the  Iowa  Agri- 
cultural Experiment  Station.  Professor 
Curtiss  exhibited  a  pen  of  about  ten 
each,  of  Poland  Chinas,  Berkshires, 
Chester  Whites,  Large  Yorkshires,  Du- 
roc  Jerseys,  and  Tamworths,  all  having 
been  fed  on  a  standard  ration  to  deter- 
mine whether  certain  breeds  could  be 
profitably  raised  for  bacon  in  place  of  for 
ham  and  lard.  In  addition  there  was  also  a 
pen  of  Duroc  Jerseys,  fed  a  ration  with 
a  narrow  nutritive  ration,  and  another 
pen  fed  a  ration  with  a  wide  nu- 
tritive ratio.  It  was  thus  a  combined 
breed  and  feed  test.  Through  the  cour- 
tesy of  Professor  Curtiss,  the  writer  had 


the  opportunity  of  seeing  these  hogs 
slaughtered  and  dressed  at  Swift's  Pack- 
ing House.  It  was  an  extremely  interest- 
ing carcass  exhibit  and  the  public  may 
expect  some  valuable  information  when 
Prof.  Curtiss  gets  his  data  completed. 


Principles  of  Feeding:. 

Much  valuable  information  regarding 
scientific  principles  of  feeding  has  re- 
sulted from  the  investigations  of  the  ag- 
ricultural Experiment  Stations  of  this 
and  other  countries,  within  the  last  four 
decades.  Up  to  that  time,  feeding  was 
carried  on  in  a  haphazard  way;  now  it 
is  positively  known  that  it  rests  upon 
well  defined  principles.  These  investi- 
gations have  shown  that  body  materials, 
are  continually  being  consumed  in  the 
processes  of  life,  and  that  food  must  be 
supplied  to  furnish  new  materials,  in  or- 
der that  the  ordinary  functions  of  the 
body  may  be  performed  and  that  the 
body  itself  may  be  in  a  healthy  and  vig- 
orous condition.  The  animal  bodv  has 
various  requirements,  and  these  require- 
ments are  met  with  the  food  we  furnish. 
The  energy,  the  force  used  in  the  per- 
formance of  work,  the  muscles,  the  heart, 
the  milk,  the  nerve  force  are  all  main- 
tained by  the  supply  of  food.  The  ob- 
ject is  to  furnish  these  nutrients  for  the 
body,  in  the  best  form  to  meet  these  var- 
ious requirements  at  least  cost.  This  is 
scientific  feeding. 

The  animal  feeds  from  plants.  Henoe 
the  materials  needed  by  the  animal  body 
must  come  from  the  plants.  And  the 
animal  has  not  the  power  to  convert  one 
ingTedient  into  another.  It  can  only 
convert  the  plain  ingredients  into  ani- 
mal ingredients. 

And  the  fact  is,  that  the  plant  and  ani- 
mal composition  is  about  the  same  when 
it  comes  to  the  substances  that  compose 
them. 

These  substances  are  divided  into  five 
groups,  as  follows: 

Water:  In  animal  the  amount  is 
from  40  to  60  per  cent.,  while  in  plants 
it  may  be  from  8  to  15  per  cent.,  as  in 
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liav  and  grain,  or  as  Ligli  as  SU  or  9U 
per  cent,  in  silage  or  roots.  The  animal 
in  eating  plants  take  up  tliis  water  in  the 
food,  but  It  is  of  no  more  benelit  tu  the 
animal  than  water  which  it  drinks. 

Ash  is  what  is  left  when  the  combusti- 
ble part  of  the  feeding  stiilf  or  the  ani- 
mal is  burned  away.  The  animal  con- 
tains all  the  elements  that  a  plant  does, 
besides  sodium  and  chlorine,  which  the 
plant  may  not  contain. 

Tat:  Both  plants  and  animals  con- 
tain this  substance.  When  an  animal 
feeds,  the  fat  of  the  plant  is  either  stored 
up  in  th3  body  as  fat  or  burned  to  fur- 
nish heat  and  energy. 

Carbohydrates:  Tound  only  in 
plants,  not  in  animals  and  includes 
starch,  sugar,  gum,  fiber,  etc. 

It  is  the  largest  part  of  our  foods,  and 
is  stored  up  in  the  body  as  fat  or  burned 
in  tiie  system  to  produce  heat  and  energy. 

Protein  is  the  name  of  a  group  of  stib- 
stances,  having  nitrogen  as  the  basis. 
This  gTOup  is  the  lean  flesh  producer 
and  enters  prominently  in  the  produc- 
tion of  blood,  milk,  nerves,  the  organs, 
etc.  It  is  the  most  important  and  ex- 
pensive of  the  materials.  It  is  found  in 
both  animals  and  plants. 

AVe  read  in  agricultural  papers  and 
books  about  such  terms  as  p)rotein  and 
carbohydrates,  but  do  not  understand 
them,  they  seem  as  Greek  to  tis.  So  let 
us  define  them  in  just  simple  terms,  and 
look  at  the  whole  subject  in  that  respect. 
Protein  is  that  part  of  a  food  that  goes 
to  make  up  the  muscles,  the  flesh,  the 
blood,  skin,  tendons,  nerves,  wool,  and 
milk.  These  parts  of  the  animal  must 
be  prodticed  and  it  is  produced  from  this 
class  of  stibstances  in  the  grain  or  hay. 
If  the  animal  does  not  receive  the  proper 
amount  of  protein  for  the  process  of  the 
body  it  goes  to  its  own  flesh  and  takes  the 
protein  from  there,  and  then  we  say. 
^•'that  animal  is  growing  poor."  It  is  ab- 
solutely necessary  therefore,  to  sui^ply 
the  animal  with  a  certain  amount  of  this 
^^muscle  or  flesh  former"  food.  The 
fat  and  carbohydrates  of  the  food  go  to 
lav  up  fat  in  the  body  or  are  burned  in 


the  system  to  produce  heat.  We  put 
coal  or  wood  in  the  stove,  the  tire  is 
stai'ted  and  heat  is  produced.  Xow,  in 
the  same  way  the  fat  and  carbohydrates 
are  taken  in  the  system,  the  oxygen 
comes  in  contact  and  combustion  takes 
place  and  produces  heat  in  the  body. 
Protein  will  do  this  to  some  extent,  but 
the  fat  and  carbohydrates  of  the  food 
furnish  this  heating  material  in  main. 

We  pay  no  attention  to  the  water  and 
ash,  for  the  former  is  supplied  in  drink, 
and  the  latter  is  ustially,  ^\Tth  exception 
of  sodium  and  chlorine,  found  in  suf- 
ficient quantity  in  the  plants.  Common 
salt  is  fed  to  supply  the  chlorine  and  so- 
dium. This  covers  the  basis  of  foods. 
We  see,  too,  that  protein  serves  a  difi'er- 
ent  piu-pose  in  the  animal  than  fat  cr 
carbohydrates.  Another  consideration 
is  the  relative  amounts  of  these  sub- 
stances in  a  feeding  stuff.  This  relation 
is  expressed  by  the  term  "nutritive  ra- 
tio," and  nutritive  ration  is  simply  the 
proportion  of  the  digestible  protein  to  the 
digestible  carbohydrates  and  fat,  and 
when  these  three  substances,  the  ''flesh 
formers,"  the  fat  and  ''the  heat  produc- 
ers" are  in  the  right  proportion  the 
ration  is  ''balanced."  If  it  contains  too 
much  of  the  "heat  producers"  and  too  lit- 
tle of  the  "flesh  formers"  it  is  not  bal- 
anced. What  then  is  a  balanced  ration? 
A  ration  is  balanced  when  the  propor- 
tions of  the  protein,  fat  and  carbohy- 
drates are  such  as  to  insure  the  best  use 
l)y  the  animal  of  all  the  food  constit- 
uents contained  in  it.  It  is  unbalanced 
when  the  proportions  are  such  as  to  in- 
dicate a  waste  of  one  or  other  classes  of 
food  compotmds,  because  contained  in 
quantities  in  excess  to  needs  of  the  ani- 
mal. 

From  a  large  number  of  feeding  ex- 
periments it  has  been  found  that  for 
certain  ptirposes,  certain  amounts  of 
protein,  fat  and  carbohydrates  are  re- 
quired, dailv,  to  get  the  best  results. 
For  example,  a  milch  cow  weighing  1000 
pounds  in  full  flow  require  24 
pounds  of  dry  matter,  which  should  con- 
tain 2.-5  ]X)und5  of  digestible  protein. 
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12.5  pounds  of  digestible  carbohydrates 
and  .40  pounds  of  digestible  fat,  which 
gives  a  nutritive  ration  of  1 :5 :4,or  a  food 
or  combination  of  foods,  which  furnishes 
on©  pound  of  protein  or  the  ''flesh  for- 
mers" to  5.4  pounds  of  the  fat  and  car- 
bohydrates or  the  "heat  and  fat  produc- 
ers." 

Following  is  the  nutritive  ration  of  a 
few  of  our  prominent  foods: 


Corn  silage    1:12 

Com  straw   1:12 

Clover  hay   1:54 

Timothy  hay   1:15 

Wheat  straw  1:48 

Potatoes    1:16 

Corn   1:10 

Oats    1:5.8 

Wheat   1:8 

Corn  and  cob  meal  ...    1:12 

Wheat  bran   1:4. 

Gluten  feed   1:2.5 

Linseed  meal   1:1.7 

Milk   1:3.3 

Skim  milk   1:1.7 


You  will  observe  that  for  a  dairy  cow 
there  should  be  fed  a  ration  containing 
one  pound  of  digestible  protein  to  5.4 
pounds  of  digestible  fat  and  carbohy- 
drates. ISTow  it  is  the  practice  of  a  great 
many  farmers  to  feed  just  corn  straw 
and  corn,  thinking  this  will  make  a 
"balance  ration."  Glancing  back  to  our 
table  we  see  that  the  nutritive  ratio  of 
corn  straw  is  1:12  and  of  corn  1.10,  the 
requirement  being  1:5.4.  Thus  we  see 
the  corn  straw  and  corn  ration  is  too 
"wide,"  that  is,  not  enough  protein.  On 
the  other  hand,  if  wheat  bran  were  fed 
alone,  we  would  be  feeding  a  ration, 
having  too  much  protein  and  not  enough 
of  fat  and  carbohydrates,  hence,  bran  is 
too  narrow.  To  illustrate,  we  have: 
1:12  1:5.4  1:4 

1 :12  is  too  wide;  1 :4  too  narrow ;  1 :5.4 
just  right.  Hence  we  must  bring  the 
two  extremes  together  to  meet  the 
mean,  and  doing  this  is  what  is  meant  by 
compounding  a  ration. 

Foods  vary  much  in  composition,  and 
we  can  usually  make  up  a  ration,  more 
cheaply  by  using  three  or  more  foods. 


So  let  us  make  up  a  daily  ration  for  dairy 
cows  of  1000  pounds  live  weight.  We 
give  some  here  as  examples  and  these 
can  be  used  right  in  practice,  on  the  f  arm,^ 
for  one  cow  or  twenty  or  more : 
A 


Formula . 

Organic 
matter 

Digestible  nutrients 

Protein 

Carbo- 
hydrate 

Fat 

25  lbs.  corn  straw. . 
Totals  

14.13 
8.24 
3.30 

.50 
L26 
.25 

8.35 
4.41 
2.59 

.15 
.29 
.20 

25.87 

2.01 

15.35 

.64 

B 


25  lbs.  corn  straw. .  . 

14.13 

.50 

8.35 

.15 

6  lbs.  bran  

4.94 

.25 

2.65 

.17 

3.50 

.25 

2.59 

.20 

2  lbs.  gluten  meal.  . 

1.70 

.51 

.66 

.14 

Totals  

24.27 

2.07 

14.25 

.66 

c 

12  lbs.  clover  hay.  .  . 

10.16 

.79 

4.24 

.20 

20  lbs.  corn  silage.  . . 

4.18 

.11 

2.36 

.13 

4  lbs.  corn  meal .... 

3.40 

.28 

2.61 

.13 

4  lbs.  wheat  bran .  . 

3.54 

.48 

1.65 

.11 

2  lbs.  gluten  feed.  . . 

1.85 

.51 

.88 

.17 

Totals  

23.13 

2  <'7 

11.74 

.74 

D— 0.  S.  U.  Dairy  Ration. 

45  lbs.  corn  ensilage. 

11.5 

.60 

5.  1 

.29 

8  lbs.  clover  hay.  .  . 

6.8 

.53 

2.82 

.13 

1.8 

.16 

1.31 

.07 

3  lbs.  bran  

2.7 

.35 

1.23 

.09 

2  lbs.  gluten  meal. . 

1.8 

.56 

8  8 

.17 

Totals  

24.6 

2.10 

12.05 

.75 

Horses,  hard  at  work  need  a  ration, 
about  as  narrow  as  dairy  cows,  but  not 
so  much  rough  food  and  more  grain 
should  be  fed.  During  the  winter  time, 
we  get  good  results  by  feeding  our  horses 
the  following  ration : 

Cut  corn  fodder,  what  they  will 
eat.  Seven  and  one-half  pounds  of 
bran.  Seven  and  one-half  pounds  of 
com  cob  meal  and  oats.. 
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Pigs,  on  the  otiier  hand,  need  a  food 
containing  but  little  liber,  and  rich  in  the 
muscle  formers.  There  should  be  a 
distinction  between  fattening  and  grow- 
ing animals.  Tor  the  former,  there  is 
possibly  no  better  food  than  ear  corn. 
But  gTOwing  pigs  and  calves  need  the 
protein  substances.  Pasture  grass  is 
good  for  both.  Calves  should  be  fed 
corn  and  hay  ^^th  milk,  for  milk  alone  is 
too  narrow.  Hay  cannot  be  fed  to  pigs, 
but  shorts  or  meal  can. 

Pollowing  are  two  rations  for  pigs, 
the  quantities  being  the  daily  amount 
for  each  one  hundred  pounds  of  live 
Aveight. 

Corn,  Shorts,  Milk  Rations— Pounds. 


Fresh 

Dry 

Digest- 

Digest- 

sub- 

sub- 

ible 

ible 

stance 

stance 

matter 

protein 

2.5 

2.23 

1.92 

.22 

Shorts  

.5 

.44 

.33 

.05 

Milk  

7  5 

.71 

.71 

.23 

Totals  

10  5 

3.3S 

2  96 

.55 

Corn,  Shorts.  Gluten  Meal  Rations. 

Corn   

2  5 

2.23 

1.92 

.22 

Shorts  

.5 

.44 

.33 

.0") 

Gluten  meal  

1  0 

.91 

.79 

.26 

Totals  

4  0 

3.58 

3  04 

.53 

This  then  covei^  the  subject  as  fully 
as  this  article  ^vill  permit,  and  in  closing 
Ave  Avant  to  emphasize  this  point,  that 
feeding  by  guess  work  has  passed,  and 
to  get  the  best  results  we  must  use  the 
best  methods,  and  best  judgment  in  the 
care  of  otir  animals  and  the  selection  of 
food  for  them. 


Rei:ardin§:  Carbon  Bisulfid. 

Carbon  bisulfid  is  a  clear,  very  volatile 
bad  smelling  liquid,  which  has  become 
extremeh'  useful  for  killing  insects  in 
granaries,  mills,  and  in  stored  food  pro- 
ducts of  all  kinds.  It  is  also  used  for  gohp- 
ers,  rats  and  ants  in  hills. 

Here  in  our  Southern  homes  we  are 
bothered  with  a  gi'eat  many  A'ery  a.ggra- 


A'ating  little  household  pests,  hkc  ocd- 
bugs,  crickets,  cockroaches,  ants,  the  lit- 
tle sih'ery  "fish  moths,"  clothes  moths, 
book  lice,  carpet  beetles,  etc.  Numer- 
ous remedies  have  been  suggested  for 
combating  these  A'arious  pests,  so  many 
in  fact  that  for  their  accurate  use  a  spe- 
cial '*Peceipt  Book*'  would  be  necessary 
tD  point  out  to  the  housewife  the  partic- 
ular remedy  necessary  in  each  case. 
However,  now,  a  happy  deliverance  has 
come  to  us  in  the  form  of  the  beneficent 
Carbon  Bisulfid.  By  its  use  a  house  can 
be  completely  ridden  in  one  night  of  not 
only  all  these,  but  all  rats  and  mice  with 
them.  It  will  necessitate  leaving  the 
house  for  one  night,  but  the  end  will,  in 
most  cases,  justify  almost  any  means. 

Carbon  Bisulfide  is  an  extremely  ex- 
plosive substance,  and  it  will  not  do  to 
inhale  it,  but  it  can  be  used  readily  if 
ordinary  care  be  exercised.  Its  odor, 
while  very  rank,  ^vill  yet  disappear  very 
rapidly  and  completely  in  fresh  air. 
Moreover,  when  used  to  kill  insects  in- 
festing various  food  products,  like  the 
weevils  in  grain  or  peas,  or  beetles  in 
flour,  it  leaves  no  discernible  taste  be- 
hind it.  If  the  proper  care  be  taken  to 
see  that  not  a  spark  of  fire  exists  any- 
where about  the  iiouse  or  is  carried  near 
the  house  while  '';  is  being  treated,  no 
ill  effects  will  follow  the  use  of  Carbon 
Bisulfid. 

In  making  preparations  to  treat  the 
house,  first  see  that  all  windows,  doors, 
^'entilators,  chimney  openings  and  fire- 
places are  securely  closed,  and  all  fires 
entirely  extinguished.  !N^ow  go  through 
the  house  and  rapidly  pour  the  liquid 
iuto  large  pans,  previously  conveniently 
placed,  at  least  a  pound  to  the  medium 
sized  room.  It  would  be  better  if  these 
pans  were  set  up  on  tables  or  shelves. 
Place  some  also  in  closets  and  cupboards. 
Start  with  the  attic,  if  there  be  one,  and 
proceed  rapidly  down  and  out,  closing 
all  the  doors.  If  the  outside  doors  have 
broad,  open  spaces  beneath,  close  these 
with  rugs  or  something  of  the  sort,  aud 
look  for  any  other  openings  that  might 
be  stopped  up.    "Next  morning  the  doors- 
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may  be  opened  and  the  house  aired  out. 
It  is  used  on  these  same  principles  in 
stores,  warehouses,  granaries  and  mills. 

The  Carbon  Bisulfid  costs  ten  cents 
per  pound  in  fifty  pound  lots  and  twelve 
cents  in  ten  pound  lots.  Several  clubbing- 
together  could  obtain  it  at  a  very  small 
cost.  When  not  in  use  store  the  tightly 
closed  can  in  a  cool  place. — Bulletin  8G, 
Alabama  Exp.  Sta. 

Education  in  Domestic  Science. 

^'The  Ohio  State  University  is  lo  be 
congratulated  on  its  tendency  to  develop 
education  along  useful  lines.    The  lat- 
est manifestation  of  this  tendency  is  the 
equipment  of  the  some-time-ago  herald- 
ed department  of  Domestic  Science, 
which  will  undertake  to  teach  young 
women  as  to  household  economics,  cook- 
cry,  sewing,  nursing,  millinery,  dress- 
making, art  needlework  and  other  things 
that  women,  to  be  successful  in  their  al- 
lotted   life-work,    should    know.  For 
some  years  it  has  been  manifest  that  girls 
were  more  and  more  disposed  to  shirk 
this  work,  to  leave  it  to  the  mother  or 
the  servant,  while  they  drifted  into  sho}) 
work,  the  store  and  the  office.    The  teu- 
dency  among  girls  has  been  to  regard 
housework  as  unworthy  of  their  best  ef- 
forts, and  the  result  has  been  a  deplor- 
able lack  of  skill  in  the  event  of  unex- 
pected, but  stern,  necessity.    The  home 
has  been  robbed  to  cheapen  or  improve 
work  in  other  less  important  places,  and 
the  result  has  in  many  cases  been  dis- 
tressing, not  only  in  the  loss  to  the  home, 
but  in  the  unfitting  of  the  girls  for  their 
real  work  and,  too  often,  in  their  temp- 
tation and  ruin.    It  is  a  splendid  task  to 
which  this  department  of  the  University 
is  to  be  devoted.    It  will  be,  perhaps, 
at  first  dfiicult  to  turn  the  tide  of  senti- 
ment back  into  its  proper  channels,  but 
in  whateAT-er  degree  it  is  successful,  it 
will  be  a  blessing,  not  only  to  those 
whom  it  immediately  reaches,  but  also 
to  those  whom  it  may  influence." — Co- 
lumbus Dispatch. 


Our  Exchan§:es. 

We  are  in  receipt  of  the  October  num- 
ber of  the  -New  Hampshire  College 
Monthly.  This  periodical  is  an  illustrat- 
ed magazine  published  monthly  through- 
out the  college  year  by  the  students  of 
the  New  Hamj^shire  College  of  Agri- 
culture and  Mechanic  Arts.  It  is  bound 
in  a  cover  of  heavy  gray  paper,  tastily 
decorated,  and  is  a  creditable  publication, 
both  to  the  board  of  editors  and  the  col- 
lege. 


We  are  happy  to  receive  the  PHA- 
GOCYTE from  the  Ohio  Medical 
University.  This  publication  is  in  the 
second  year  of  its  existence.  It  is  a 
monthly  magazine,  has  twenty-four 
pages  of  reading  matter  and  is  a  credit 
both  to  the  loyal  men  who  compose  its 
editorial  stafi',  and  to  the  University 
which  it  represents  in  the  journalistic 
world. 

Insecticides  and  Pumps  in  General. 

Every  farmer  and  gardener  should 
certainly  own  a  good  spray  outfit,  and  a 
small  stock  of  the  standard  insecticides 
and  fungicides  like  Paris  Gre(!n,  Copper 
Sulphate  (for  making  Bordeaux  mix- 
ture). Whale-oil  Soap  and  Carbon  Bi- 
sulfid. It  pays,  most  emphatically,  as 
has  been  proven  by  repeated  trial  and 
long  actual  use.  To  the  most  successful 
operators  they  have  become  essential. 

A  great  many  patent  insecticides  are 
now  on  the  market  under  various  trade 
names,  though  most  of  them  are  mix- 
tures, with  some  one  or  more  of  the  old 
staple  insecticides  as  a  base.  These  are 
often  not  to  be  compared  in  effects  and 
generally  not  in  price  with  the  best 
brands  of  the  pure  articles,  and  I  would 
recommend  that  the  latter  ahvays  be 
purchased.  Prepared  Bordeaux  mixture 
and  kerosene  emulsion  are  sold  in  small 
packages,  but  I  should  always  advise  the 
use  of  a  fresh  preparation — home  maHe. 
—Bull.  SC).  Alabama  Exp.  Sta. 
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Good  Books. 

THE  PEOCESSIOX  OF  THE 
ELOAVEES,  by  Tliomas  Higginson, 
^ew  York;  Longmans,  Green  eV:  Co., 
$1.25.  Tlie  six  nature  sketches  included 
in  this  little  volume  are,  The  Procession 
of  the  Elowers ;  April  Days ;  AVater  Lil- 
ies; My  Out-Door  Studies;  The  Life  of 
Birds;  A  Moonglade.  Reading  this 
book  is  like  dipping  into  poetic  beauty 
and  dra^dng  out  sweet  suggestions  and 
thoughts  that  are  as  (piiet  and  restful  and 
refining  as  a  dream  in  the  enchanted  land 
of  Xature.  There  is  nothing  dull  or  dry 
about  it,  but  every  page  is  saturated  with 
a  fragrant  moisture,  sweet,  cooling,  ex- 
hilarating, that  tells  how  charming  and 
dear  Xature's  creatures  are  if  we  will  but 
observe  them. 

BESIDE  OLD  HEARTHSTOXES, 
by  Abram  Ens-lish  Brown,  Boston;  Lee 
and  Shepard  $1.50.  In  "Beside  Old 
Hearthstones,''  ^Ir.  Brown  continues  to 
trace  the  footprints  of  the  patriots  in  the 
history  and  tradition  handed  down 
through  their  descendants.  This  vol- 
ume covers  a  region  not  so  familiar  to  the 
public,  but  teeming  with  interest.  At 
very  many  homes  arc  met  descendants  of 
the  participants  in  the  stirring  scenes  of 
the  Colonial  and  Revolutionary  AVars. 
These  people  tell  the  trials  of  the  early 
days  as  they  affected  their  ancestors, 
whose  record  has  never  before  been  given 
to  the  world.  They  also  bring  forth 
many  tangible  reminders  of  those  days 
when  independence  was  obtained.  It 
has  been  the  aim  of  the  author  to  seek 
out  these  descendants,  and  to  gather 
many  narratives  which  have  not  been  in- 
corporated in  any  liistorv,  and  which 
would  otherwise  be  lost. 

 0  

THE  STORY  OE  THE  BIRDS, 
by  James  Xewton  Baskett.  This 
charming  work  represents  a  class 
of  books  in  great  demand  today — those 
that  present  science  in  such  a  way  that 
the  young  may  grasp  it  and  that  every- 
one will  be  attracted  by  it.  The  author 
presents  in  a  channing  and  unique  style 


the  results  of  his  own  experience  and 
deduction,  "along  with  much  that  is  well 
known  to  all  ornithologists."  In  tlie  au- 
thor's words,  this  book  "does  not  pretend 
to  tell  the  whole  story  of  the  birds,  even 
if  it  could  he  told.  Its  aim  is  sim})ly  to 
present  in  a  rather  unusual,  yet  popular 
way,  the  more  striking  scientific  fea- 
tures of  their  probable  development." 
This  book  should  find  a  place  in  all  ptib- 
lic  libraries.  Published  by  I).  Appleton 
(\:).,  Xew  York.  Price,  sixty-rive  cents. 

HANDBOOK  OE  BIRDS  OF 
EASTERX  XORTH  AMERICA,  by 
Erank  M.  Chapman.  This  book  is  a 
standard  work  upon  birds.  It  contains 
keys  to  the  species  and  descriptions  of 
their  ])lumages,  nests  and  eggs,  their  dis- 
trilnition  and  migrations,  and  a  brief  ac- 
count of  their  haunts  and  habits,  with  in- 
troductory chapters  on  the  study  of  orni- 
thology, how  t<:)  identify  birds  and  how 
to  collect  and  preserve  birds,  their  nests 
and  eggs — in  fact,  it  is  a  complete  hand- 
book for  the  ornithologist.  Tlie  book  is 
illustrated  with  full-page  plates  in  col- 
ors of  black  and  white  and  upwards  of 
one  hundred  and  fifty  ctits  in  the  text. 
Published  by  D.  Appleton  A:  Co.,  ]^ew 
York.  Price,  $3.00.  Pocket  edition, 
flexible  covers,  $3.50. 

 o  

PL  A  XT  BREEDIXG,  by  L.  H.  Bai- 
ley. This  valuable  work  is  one  of  those 
books  which  fill  the  gap  between  the 
practical  and  the  theoretical.  It  brings 
theory  and  practice  together  and  unites 
them  as  one.  It  is  a  work  for  student 
and  gardener,  teacher  and  pupil.  It  deals 
with  the  functions  of  plants,  the  effect  of 
environment,  the  philosophy  of  varia- 
tion, the  philosophy  of  crossing,  how  do- 
mestic varieties  originate,  and  such  sub- 
jects so  important  to  the  horticulturist 
and  scientist.  The  book  should  have  a 
place  in  all  college  libraries.  It  is  writ- 
ten in  a  very  pleasing  style.  Published 
by  the  MacMillan  Company,  Xew  York. 
Price,  $1.00. 
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SGIE]^CE  SKETCHES,  by  Presi- 
dent Jordan,  Cliicago;  A.  G.  McClnrg 
&  Co.  A  book  just  issued  which  eon- 
tains  a  new  and  enlarged  collection  of 
popular  essays  on  science  studies.  There 
is  an  entertaining  interest  running 
through  the  book,  making  it  pleasantly 
readable  in  every  respect.  It  is  intend- 
ed to  arouse  a  purely  scientific  interest 
in  subjects  closely  connected  with  hu- 
man life  and  sentiment.  This  book  is 
entirely  free  from  that  condition  of  dry- 
ness that  is  often  met  with  in  scieiitinc 
essays.  There  is  that  unimaginative  hu- 
mor and  interest  peculiar  to  Dr.  Jordan, 
which  is  manifested  in  these  science 
sketches.  Possibly  there  is  no  subject 
harder  to  realize  and  understand  than 
the  ^'scientific  idea  of  things."  The 
writer  believes  this  is  one  of  the  very 
best  books  for  furnishing  such  informa- 
tion. A¥ritten  in  a  simple  and  popular 
style,  we  can  think  of  no  one  book  that 
would  be  more  likely  to  interest  and  in- 
struct. Without  a  question,  it  should 
be  included  in  the  different  teachers'  and 
pupils'  Reading  Circles  throughout  the 
country.   o  

THE  THEOLOGY  OF  AI^  EYO- 
LUTIOI^IST,  By  Dr.  Lyman  Abbott, 
Boston;  Houghton,  Mifflin  &  Co.  It  is 
rarely  we  find  so  clearly  a  distinction 
between  theology  as  the  science  of  relig- 
ion and  theology  as  the  essence  of  relig- 
ion. Sciences  of  religion  change  as  all 
other  sciences  change.  Religion  itself 
never  changes.  Dr.  Abbott  explains  in 
this  volume  the  great  fundamental  ideas 
of  religion,  such  as  sacrifice,  atonement, 
consciousness  of  sin,  and  inspiration, 
from  a  naturalistic  standpoint.  He  makes 
all  these  operations  the  result  of  God's 
dwelling  in  man  and  nature  instead  of 
above  (the  cosmic  universe).  Religion 
is  a  growth,  the  same  as  all  the  other 
things  with  which  man  has  to  deal.  He 
believes  inspiration  was  more  vague  un- 
der the  Jewish  dispensation,  but  that  it 
is  gradually  becoming  clearer  and  clearer 
as  man  becomes  more  capable  to  receive 
it,  and  that  God  reveals  himself  today 
essentially  as  in  former  times.  He 
counts  for  the  genesis  of  sin  on  the  basis 
of  man's  relation  to  lower  animals.  By 
the  author's  conception  of  God's  rela- 


tion to  man,  much  of  the  discrepancy 
between  science  and  theology  is  removed. 
 o  

THE  BOYHOOD  OF  FAMOUS 
AUTHORS,  by  William  H.  Rideing, 
Boston;  T.  Y.  Crowell  &  Co.  In  the 
revised  form,  the  reading  public,  and 
particularly  the  juvenile  readers,  have  a 
picturesque  treatment  of  the  boyhood 
life  of  seventeen  of  our  famous  authors. 
It  is  presumably  a  boy's  book,  yet  older 
readers  v/ill  find  much  of  interest  and 
information  in  this  volume.  It  is  a  most 
admirable  book  to  put  into  a  boy's  hands. 

Such  books  as  The  Boyhood  of  Fa- 
mous Authors  are  just  the  kind  to  get 
the  young  people  interested  in  the  right 
kind  of  reading.  There  would  be  less 
trashy  literature  read  by  the  young  peo- 
ple if  early  in  life  they  were  fed  with 
the  literature  of  this  and  similar  books. 
Besides,  there  is  an  inspiration  through- 
out Avhich  is  felt  by  the  young  and  old 
alike,  who  read  it.  There  is  a  pleasant 
charm,  due  to  the  easy  naturalness  with 
which  the  reader  is  taken  from  page  to 
page.  'No  young  or  old  person  can  read 
this  book  wdthout  feeling  a  renewed 
strength  of  courage  and  inspiration. 


The  Government  Tests  show  Royal  su- 
perior to  all  others.  Leavening 
gas,  no  yeast  germs. 


POWDER 

Absolutely  Pure 


HOVAL  BAKING  POWDER  CO.,  NEW  VOWK. 


ADVERTISEMENTS. 


The  spindle  carrying  the  head  has  bearings  at  both  ends.     The  lower 
bearing  is  a  ball  bearing.     IT  RUNS  LIKE  A  3EPARAT0R. 

We  also  make  a  full  line  of  Babcock  Testers  to  operate  by  hand. 
Prices  from  $5.00  up. 

CORNISH,  CURTIS  &  GREENE  MFG.  CO. 

FT.  ATKINSON,  WIS. 
Exclusive  Manufacturers  of  Butter  and  Cheese  Makin§:  Machinery. 


^    Victories  of  ^97. 
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COLUMBUS  UNION  STATION. 

PENNSYLVANIfl  LINES. 


Trains  Run  by  Central  Time. 

Ticket  Offices  at  Station  and  330  North 
Corner  of  Naghten. 
♦Daily.    IDaily,  except  Sunday 

From  Columbus  to  Leave. 

Dayton  &  Cincinnati    *2:30  am 

Richmond  &  Ind   *2:30  am 

St.  Louis  &  Ind   *2:30am 

Indianapolis  &  St.  L   *2:30am 

Marion  &  Logansport    *7:15am 

Xenia  &  Cincinnati    *7:15  am 

Dayton  &  Richmond    *7:15  am 

Indianapolis  &  St.  L   *7:15  am 

Peoria  &  Chicago    *7:15  am 

Pittsburg  &  N.  y.  Ex   *8:00  am 

Dayton  &  Cincinnati    !8:45  am 

Piqua  &  Indianapolis   !8 :45  am 

Philadelphia  &  N.  Y   *11:35  am 

Baltimore  &  Wash    *11:35  am 

Pittsburg  &  Wheeling  ....  *11:35  am 

Newark  &  Zanesville    *11:35  am 

Urbana  &  Indianapolis    *1:45  pm 

Dayton  &  Cincinnati    *2:35  pm 

Piqua  &  Richmond   *3:00  pm 

Indianapolis  &  St.  Louis....  *3:00pm 

Dayton  &  Cincinnati    *4:15  pm 

Coshocton  &  Dennison    !4:00  pm 

Newark  &  Zanesville    !4:00  pm 

Logansport  &  Chi.  Ex   *8:30  pm 

Philadelphia  &  N.  Y   *8:15  pm 

Baltimore  &  Wash   *8:15  pm 

Pittsburg  &  Harrisburg   *8:15  pm 

Philadelphia  &  New  York..  *12:20am 

Baltimore  &  Wash   *12:20am 

Pittsburg  &  East    *2:25  am 


High  St. 


Arrive. 
!9:55  am 
*11:20  am 
*12:05  am 
*11:40  am 
!3:45  pm 
*7:55  pm 
*7:55  pm 
*7:55  pm 
*7:55  pm 
*7:2o  pm 
*5:55  pm 
!3:45  pm 
*2:25  pm 
*2:25  pm 
*2:25  pm 
*2:25  pm 
*11:20  am 
*11:20  am 
*11:20  am 
*11:20  am 
*12:05  am 
!8:20  am 
!8:20  am 
*7:15  am 
*7:00  am 
*7:O0  am 
*7:00  am 
*2:20  am 
*2:20  am 
*2:20  am 


BETWEEN 

COLUMBUS, 
AKRON  AND 
CLEVELAND. 


SCHEDULE  IN  EFFECT  NOV.  28,  1897. 


Cleveland  Special  P*ll  30  am    P*2  10  pm 

Cleveland  Night  Ex   t*l2  35  am     t*2  15  am 

Akron  &  Cleveland  Lo.  Ex   6  00  am        7  45  pm 

Mt.  v.,  Millersb'g  &  Orrville  Acc.      4  35  pm        9  15  am 
*  Daily.    P  Parlor  Car.    t  Sleeping  Car  attached. 


Only    line    running    Pullman    Vestibule Sleepers 
between 

COLUMBUS  aud  CLEVELAND. 

Kleg-ant  Parlor  Cars  on  Day  Trains. 

LOCAL  SLEEPER  TO  CLEVELAND  can    be  occupied  at 
9  P.  M. 

Car   Stands   at   West   Entrance   of  Union 
Depot. 


This  is  the  Line  for  all  Points  East. 

City  Ticket  Office,  83  North  High  St. 

Telephone  503. 


Chas.  E.  Winterringer, 
Passenger  Agent. 

COLUMBUS,  o. 


C.  F.  Daly, 

Gen'l  Pass.  Agt. 

CLEVELAND,  O. 


SCRV>&T>RV  i 


4-TRAINS  DAILY-4 


 BETWEEN  

Columbus  and  Toledo  l 


5 
t 

I 


PARLOR  CARS  on  Day  Trains, 
Pullman  Palace  Sleeping  Cars 
on  Night  Trains. 

THE  SHORT  LINE  BETWEEN 

TOLELO,  COLUMBUS,  -:- 
WASHINGTON,  BALTIMORE 

With  THROUGH  SLEEPERS  Every 
Day  in  the  Year. 


Solid  Trains  to  ATHENS.  JACKSON,  iVIIDDLE- 
PORT,  GALLIPOLIS  and  PONIEROY. 


W.  H.  FISHER,  G.  P.  A. 

Columbus,  o. 


BIG  4  ROUTE 


Ticket  Ofrice,  Union  Station. 

City  Ticket  Office,  52  N.  High. 

Telephone,  504. 


*Daily.  tDailj^  except  Sunday 

(Cleveland  and  the  East.) 

Leave. 
*  1:40am 
t  8:30am 
t  8:30am 
t  8:30am 
*12:45pm 
*12 :45pm 
t  4:15pm 
t  4:15pm 
-10:00pm 
*10:00pm 
*10:00pm 


Cleveland  &  Buffalo.  . . 
New  York  &  Boston .  . , 
Cleveland  &  Buffalo... 

Local  to  Crestline  

N.  Y.  &  Boston  Ex  

Cleveland  &  Buffalo.  . . 
Delaware  &  Cleveland. 

Local  to  Cleveland  

Southwestern  Limited 
New  York  &  Boston.  .  . 
Buff.  &  Niagara  Ex.. 


Arrive. 

*  1:50am 
tl2 :30pm 
tl2:30pni 
tl2 :30pm. 

*  2:15pm 

*  2:15pm 
t  9:10pm 
t  9:10pm 

*  7:08am 

*  7:08am 

*  7:08am 


(Cincinnati,  South  and  West.) 


*  2:10am 

*  2:10am 

*  7:15am 

*  7:15am 

*  7:15am 
t  9:25am 
t  9:25am 
tl2:50pm 
tl2 :50pm 

*  2:25pm 

*  2:25pm 

*  2:25pm 

*  5:40pm 

*  5:40pm 


1 :30ani 
1:30am 
9:55pm 
9:55pm 
9:55pm 
6:30pm 
6:30pmr 


Dayton  &  Cincinnati. .  . 
Louisville  &  Nashville 
Southwestern  Limited 
Dayton  &  Cincinnati.  . 
Ind'napolis  &  Chicago 
Dayton  &  Cincinnati .  . 
Local  to  Cincinnati.  . .  . 
Dayton  &  Cincinnati.. 
London  &  Springfield.. 
Dayton  &  Cincinnati.. 
Ind'napolis  &  St.  L's.  . 
Louisville  &  Nashville 
Dayton  &  Cincinnati . . 
Springfield  &  Dayton.. 

Holiday  rates  for  Students  to  all  points  on 
Big  Pour  Route.  Call  on  or  address  C.  L. 
Hilleary,  D.  P.  A.  Big  Four,  52  North  High 
street,  Columbus,  Ohio. 


t  4:05pm 
t  4:05pm 
*12:25pm 
*12 :25pm 
*12 :25pm 
t  4:05pm 
*  9:40am 


ADVERTISEMENTS. 


IN  THE 

Shapss.  MEN'S 
Best  Leathers,  CZAR 
Good  Workmanship 


E.PITT-S 

SHOE  'house 

33  N.HIGH  ST. 


Own  Your  Own  Scales 

Weigh  all  the  stock,  produce  and  suppUes  you 
buy  or  sell  and  save  money ;  weigh  for  your 
neighbors  and  make 
money.  Write  for  prices, 
testimonials,  and  list  of 
uses.  We  sell  direct 
from  maker  to  buyer. 

The  Howe  Scale  Co.,  Cincinnati,  O. 

Howe  Scales  were  pnrcliased  for  the  xise  of  the  Agriculttiral  Department  of  the  Ohio  State  University. 


From  27  to  60  Inches. 
From  7  to  I  1  Cables. 


BUILD  YOUR  FENCE  CHEAP, 
too  RODS  PER  DAY. 


^  floLisYi — Mich. 

CYCLONE  FENCE  is  built  on 
scientific  principles;  the  combination 
of  the  cables  reverts  at  regular  in- 
tervals on  our  crimped  picket  and 
furnishes  the  ac  equate  compensation 
for  contrac  ion  and  expansion,  and 
when  we  add  quali  es  of  the  greatest 
possib  e  st/  ength  and  rigidity  that  can 
be  produced  by  the  combination  of 
wires  ana  t,/Vs  you  a  mere  attractive 
fence  in  appearance,  is  it  surprising 
that  we  find  it  easy  to  do  business  ? 

Elkhorn,  Wis..  July  28th,  1897. 
Cyclone  Fence  Co.,  Holly,  Mich.: 

Dear  Sirs :  I  have  been  putting  up  quite  a 
quantity  of  your  fence  and  have  tested  it  tnorough- 
ly,  and  I  consider  it  the  best  fence  for  all  kinds  of 
stock  that  I  have  ever  seen,  and  I  have  examined 
a  great  many  different  makes  as  I  have  to  use  a 
great  deal  on  a  farm  of  SdO  acres  devoted  to  stock 
raising,  mostly  Percheron  horses.  Resp'y, 

H.  A.  BRIGGS. 
Importer  and  Breeder  of  Percheron  Horses. 


THE  BEST  WAGON 

For  Every  Variety  of  Use  is  the 

"BROWN"  WAGON 


>lllll^lllll^lilll^lllll^^llMI^IIIII^IIIII^|||||« 


AND  THESE  ARE  THE  REASONS  WHY: 

The  "BROWN"  principles  increases  its  strength, 

durability  and  neat  appearance. 
We  use  Double  Sliders  for  the  coupling  pole. 
The  Tongue  Chains  have  Coil  Springs  in  them— 

makes  them  easy  on  the  horse's  neck. 
Seat  Hooks  locate  themselves — can't  get  out  of 
lace,  can't  slip.    Hot  Oil-boiled  Wueels— tires 

can't  come  off. 
Machine  Boxed  Wheels— must  be  true. 
Machine  Fit  Skeins — better  than  can  be  done  by 

hand. 

Have  Extension  Shoe  Skein  which  fully  protects 
axle— used  only  on  THE  "BROWN"  WAGONS. 

Branch  Chains  to  tongue  chains  —  can't  whip 
horse's  legs. 

Besides  all  this  it  is  stamped  "BROWN,"  which 

is  a  guarantee  of  excellence  and  superiority. 
All  about  styles  and  sizes  in  free  circulars. 

SOTHUrCCO,,  >  2WILLUHI0, 


m  Baker  m  %mxs 


»  ^  ^  ^ 


[Has  just  received  the  Grand  Prize  of  the  German  Photographers^  Asso- 
ciation.    This  is  the  gfrandest  prize  ever  awarded  an  American  photo gfraphcn 

^   ^   ^   SPEQAL  RATES  TO  STUDENTS. 


A  MINE  OF  INFORMATION  is 

THE  PEOPLE'S  CYCLOPEDIA  op 


A  Wonderful 
Work  with  a 
Wonderful  Scope,  at  a 
Wonderfully  Low  Price. 


UNIVERSAL  KNOWLEDGE 


THE  ENTIRE  SET 
Delivered  upon 
Payment  of  .  . 


$2.00 


Six  Large  Super=Royal  Octavo  Volumes, 

size  8^  X  11  inches,  Cloth,  Full  Library 
Leather,  Half  Morocco. 

Sixty  Thousand  Topics,  covering  the  whole 
range  of  human  knowledge  from  Adam 
to  Klondike. 

Three  Thousand  Five  Hundred  Illustra= 
tions,  showing  all  the  fine  points  which 
words  cannot  explain. 
Three  Hundred  Maps  and  Charts,  com- 
prising a  complete  indexed  Atlas  of  the 
globe. 

A  Biographical  Dictionary,  a  Dictionary  of  Tectinical 
Terms,  a  Gazetteer  of  tlie  United  States,  Statistics  of 
Presidential  Elections,  State  and  Territorial  Elections, 

Religious  Summaries,  Statistics  of  the  Population  of  the  world,  and  a  veritable  Mine  of  other  infor- 
mation on  thousands  of  subjects  of  universal  interest  and  importance. 

EVERY  VOLUME  MECHANICALLY  PERFECT. 

The  People's  Cyclopedia  of  Universal  Knowledge. 

Edited  by  W.  H.  De  PUY,  A.  M.,  D.  D.,  LL.D., 

Assisted  by  a  corps  of  the  most  distinguished  American  Educators  and  Encyclopedists  who  were 
ever  brought  together  in  the  production  of  any  one  publication. 

INDORSED  BY  THE  HIGHEST  AUTHORITIES. 
Bishop  J.  H.  VINCENT  :— It  stands  ready  to  answer  anybody  almost  any  question  that  may  be  asked. 

The  People's  is  the  Cyclopedia  for  the  people. 
Ex=Governor  HOADLY  of  Ohio :— I  have  two  editions  of  the  Britannica,  hut  after  careful  examination  I 

have  purchased  the  People's  Cyclopedia,  and  cordially  recommend  it  to  others  as  concise, 

modern,  convenient  and  reliable.    I  am  greatly  pleased  with  it. 
More  testimonials  from  world-famous  educators,  scholars,  clergymen  and  public  men  than  any  other 

work  ever  published. 

THE  PRESENT  EDITION  IS  BOTH 


ENLARGED 


In  that  it  contains  hundreds  of  articles  on 
new  subjects  not  treated  in  any  other 
Cyclopedia,  such  as  "  The  X-Ray,"  "Argon," 
"Horseless  Carriages,"  "The  Atlanta  Ex- 
position," "  Color  Photography,"  etc. 


—AND—  REDUCED 

In  that  it  is  here  offered  for  about  half  the 
price  formerly  charged. 

Anyone,  by  prompt  action,  may  now 
own  this  great  work  by  availing  himself 
of 


OUR  PROPOSITION: 

Fill  out  and  sign  the  order  blank  below,  mail  it  to  us,  together  with  $2.00,  and  a  full  set  of 
The  People's  Cyclopedia  in  six  volumes  will  be  sent  to  you  at  once. 

If  the  Cloth  binding  is  ordered  you  can  send  us  the  balance  in  seven  monthly  installments  of 
equal  atuounts.  ■ 

If  Full  Library  I,eather,  balance  in 
nine  payments. 

If  Half  Morocco,   balance  in  nine 
payments  of  equal  amounts. 

We  recommend  the  Half  Morocco, 
which  is  not  only  very  handsome  but  very 
durable,  and  will  cost  but  two  more  pay- 
ments than  the  cloth. 

If  not  as  represented  the  books  may 
be  returned  within  ten  days  and  your 
money  will  be  promptly  refunded. 

Our  confidence  that  the  books  will 
be  cheerfully  paid  for  is  shown  by  our 
willingness  to  send  the  entire  set  on  a 
payment  of  $2.00.  We  also  feel  that  you 
will  thoroughly  appreciate  this  superb 
new  work  and  speak  favorably  of  it  to 
others.  In  filling  out  the  order  we  must 
ask  you  to  give  us  the  name  of  some  well 
known  person  of  your  acquaintance  as  a 
reference.  As  a  guarantee  of  our  re- 
sponsibility we  refer  you  to  any  bank,  as 
they  all  use  Bradstreet's  or  Dun's  com- 
mercial reports. 


J.  S.  BARCUS  COMPANY,  109  111  Fifth  Ave.,  New  York. 

Herewith  I2.00.  Please  send  me  i  set  of  The 
People's  Cyclopedia  in  six  volumes,  bound  in  (Cloth, 
total  price,  |i6.oo).  (Full  L,eather  I^ibrary,  total 
price,  $20.00).  (Half  Russia,  total  price,  $20.00).  I 
agree  to  pay  balance  in  regular  monthly  install- 
ments of  $2.00  each.  Title  to  the  books  herein  de- 
scribed does  not  pass  until  payment  has  been  made 
in  full.  8 


p.  O.  Address. 


Nearest  Express  Office. 

State  


When  you  select  style  of  binding  strike  out  the  other 
two  with  pen  or  pencil. 


ADVERTISEMENTS. 


"THE  GENTLEMAN  FARMER"  is  the  handsomest  farm 
i  pablication  in  America.  It  is  a  ninety-six  page  pro- 
fusely illustrated  magazine,  published  monthly  by  the 
Brother  Jonathan  Publishin  j  Co..  of  Chicago  and  edited 
and  illustrated  with  a  viev/  to  making  it  a  welcome  and  an 
indispensible  visitor  to  every  farm  fireside. 

"The  Gentleman  Farmer  "  has  its  own  corps  of  artists, 
and  while  dealing  with  all  high  c  ass  illustrative  subjects, 
both  foreign  an!  national,  makes  a  special  study  of  the 
wants  of  the  American  farm  Its  editorial  writers  are  all 
men  and  women  of  wide  reputation,  who  have  been  se- 
lected with  a  view  to  giving  the  magazine  the  greatest 
possible  latitude  in  dealine  with  current  thought  In  its 
pages  each  month  will  be  found  a  clear  and  unbiased  re- 
view of  all  important  questions.  It  will  aim  to  present  to 
its  readers  each  issue  a  forecast,  as  well  as  a  concen^us 
of  opinion  upon  the  political,  economic,  social  and  other 
great  questions  of  the  day.  In  addition  to  this  it  will  have 
its  special  farm  features,  besides  a  department  for  the 
women  and  the  young  folks 
Su'-^scription,  $1  00  per  annum  10  cents  per  copy. 
BROTHER  JONATHAN  PUBLISHING  CO., 

Manhattan  Block,  Chicago. 


..Lumber.. 


GHEflPER  THAN  EVER. 


TIE  GEO.  D.  CROSS  00. 

Cor.  Long  and  Water  Streets, 
Columbus,  O. 


PROF  S.  P  TILLEY. 

TEACHER  OF* 

DANCING,  DEPORTMENT, 

And  PHYSICAL  CULTURE. 

Academy,  S.  E.  Cor.  Gay  and  High  Streets. 
Residence,  1352  Hunter  Street. 

Private  instruction  g"iven  during"  the  day 
in  all  the  late  Society  Dances, 

New  classes  will  be  opened  Wednesday 
and  Thursday. 

GENTS,  $6.00  PER  TERM,  12  LESSONS. 
LADIES,  $4.00  PER  TERM,  12  LESSONS^ 


HARDESTY  BROS., 

COLUMBUS,  OHIO. 

Merchant  Millers. 

Manufacturers  of  the  Celebrated  Brands 
©f  Flour 

Purity,  White  Frost  and  Paragon 

ALWAYS  AT  THE  TOP. 

Also  Manufacturers  of  the  Occidental  Pan 
Cake  Flour.   Guaranteed  Superior  to 
Anything  in  the  Market. 


i  ELLIOTT'S  ART  GALLERY, 

113  South  High  Street. 

FHVB  work:  gua^rainttbed. 

'  Special  Rates  to  Students. 

i  You  Get 

the  Profits 


Of  Dealers,  Agents,  Jobbers 
and  Middlemen  by  buying  di- 
rect from  the  manufacturer. 


No  better  wheel  made  than  the 


Acme  Bicycle 

Built  in  our  own  factory  by 
skilled  workmen,  using-  the  best 
material  and  the  most  improved 
machinery.  We  have  no  agents 
Sold  direct  from  factory  to  the 
rider,  fully  warranted.  Shipped 
anywhere  for  examination. 

WRITE  FOR 

Our  Interesting  Offer 

Acme  Cvcle  Co.,  Elkhart,  Ina. 


STUDENTS 

BUY  

BOOKS^-^ 

Magazines,  Stationery,  Pencils,  Paper, 
Drawing  Instruments,  Rules,  Etc.,  for 
College  Work. 

ALSO  .... 

Presents  for  Brother  and  Sister, 
Father  and  Mother,  and 

Your  Sweetheart,  too,  of 

A.  H.  SMYTHE, 

The  Popular  High  St., 

O.  S.  U.  Opposite 

Book  Man.  State  House» 


ADVERTISEMENTS. 


WHAT  WE  WON. 


OHIO  STATE  FAIR. 


2d  on  Aged  Bull.    Aaggie  Beauty's  2d  Statesman. 

1st  on  two-year-old  bull.    Netherland  Clothilde  Pasha. 

1st  and  2d  on  yearling-  bulls.  1st  on  lotalena  Fairmont  Statesman ;  2d  Hilton  Maid  2ds 
Statesman. 

2d  on  bull  calf.  Oxide. 
2d  on  aged  cow.  Vasaline. 

1st  and  2d  on  two-year-old  cows.     1st,  Miss  Sharp  ;*2d,  Mary  Hilton. 
1st  and  2d  on  yearling  heifers.    1st,  Ginger  ;  2d,  Calico  Margaret. 
1st  and  2d  on  calves.    1st,  Often  Repeated  ;  2d,  Inspiration. 
Sweepstakes  .we  won  1st  on  graded  herd. 
Sweepstakes  we  won  1st  on  young-  herd. 
Sweepstakes  we  won  1st  on  get  of  bull. 

In  Grand  Sweepstakes  we  won  silver  cup  for  best  dairy  herd,  open  tojall  breeds,  with  Netherland 
Clothilde  Pasha,  Vasaline,  Ruby  Belle,  Buckeye  Girl  3d,  and  Annual.  Also  won  champion  honors 
for  best  dairy  cow  with  Vasaline. 


We  won  empty  honors.  Had  no  competition,  so  got  ten  1st  ipremiums.  But  we  won  lst^"and  2d 
prizes  for  cow  making  most  butter  fat 'in  48  hour.s.  We  won  first  with  Annual,  with  3.08  pounds  fat, 
and  2d  with  Vasaline,  with  2.94  pounds  fat  in  48  hours,  which  was  a  very  creditable  showing,  heat, 
dry  feed,  and  worry  by  visitors. 

Catalogue  of  this  herd  on  application. 


DUUIaC  T  H  Combined  Grain  and  Fertilizer  U 11  ILL. 


AT  MICHIGAN  STATE  FAIR. 


2488  West  Broad  Street. 


B.  Smith  &  Son, 

COLUMBUS,  OHIO. 


Change  of 


Speed 
Device.|' 


Positive 

Force 

Feed. 


Grain 
Feed. 


Cone 
Gear. 


SPRINGFIELD,  0. 
AND  PHILADELPHIA,  PA. 


Fertilizer 


Steel 
of'Wood 


Non-Corrosive 
Glass 
Disc. 


SEND 


Wheels. 


FOR 


Feed. 


No.  42  Canal  St. 


CIRCULAR. 


PROSPERITY  AND  SEPARATORS 


Don't  forget  that  you  nave  been  promising  yourself  and  family  that 
Cream  Separator  jnst  as  soon  as  yon  had  a  little  naoney  in  sight  and  things 
looked  brighter.  They  look  brighter  for  the  farmer  now  than  for  tan  years 
past.  Don't  put  off  so  wise  and  safe  a  purchase  a  day  longer — yon  can  make 
it  Kow  and  there  could  be  no  better  time.  Put  it  in  to-day  and  it  begins  sav- 
ing money  for  you  to-morroio.  It  will  save  and  make  money  faster  in  propor- 
tion to  its  cost  than  any  other  investment  vou  ever  made. 


e>^     s>-..     f>-     r*^     Or--  r>--  »>.^  »^ 


-'g-a      -»<e       •^-S      ~<8       "'^JL      "**4  "^f  -^.te  --4  5  ~OL 
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Now  that  the  time  has  come  don't  make  the  mistake  of  trying  to  save  a 
little  by  buying  an  imitating  second  or  third  class  machine  which  is  "cheap" 
on  paper  and  in  first  cost  only.  Get  the  best  and  hence  the  chsapest  in  that  it 
will  save  you  most  and  serve  you  longest.  If  yon  are  in  doubt  in  any  way, 
try  and  see  for  yourself.  Sand  for  new  "  Baby  "  or  Dairy  catalogue  No.  36t, 
and  any  desired  particulars. 


The  De  Laval  Separator  Co., 


WESTERN  OPFIOES  : 

RANDOLPH  &  CANAL  STS. 
CHICAGO. 


GiENSRAL  OPFIOeS  : 

74  CORTLANDT  STREE" 
NEW  YORK, 


I)e  wDo  studies  tu  merits 


of  the  Celebrated  || 
"AULTMAN-TAYLOR^^ 

THRESHERS,  ^  ^ 
CLOVER  HOLLERS  and  || 
FARM  ENGINES  ^   ^  ! 


iiiifiiii 


mill  buy  no  otber. 


Catalogues  FREE  upon  application. 


Cbe  Best 
is 

the  Cheapest 


Hiillniaii  &  Tegior  piacliiDerji  Do., 

MANSFIELD,  OHIO,  U.  S.  A, 


FATTENED 

AULTMANlfriORSTRAWSttCK. 


Drgest  Boiler 

^iorlis 
in  the  c;ottntry. 


